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Quantitative Analysis Results - Standardless Analysis : 
Spectruml 041172-05 16/1 SP 549 Jan 1, 1997 
EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 
368.94 
Correction: CLIFF LORIMER, Cycles: 1 

Element 

Mg 
Al 
Si 
Ca 
Fe 

<Total> 

Atoms% 

10.35 
0.88 

20.40 
3.15 
3.84 

100.00 

Compound 

MgO 
A1203 
Si02 
CaO 

Fe203 

Weight% 

19.21 
2.07 

56.44 
8.14 

14.14 

100.00 

Error(±) 

1.66 
0.49 
2.54 
0.92 
1.77 

Norm% 

19.21 
2.07 

56.44 
8.14 

14.14 

100.00 



c u CZJ dD cm J cu cu CZD CZ3 CH] CH] c r : CZD 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
56.44 
2.07 

0 
0 

14.14 
19.21 

0 
8.14 

0 
0 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mc|+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
, 7,7385 

G.3345 
• 0.0000 

0.0000 
0.7148 

. . 3.9266 
0.8268 

.0.0000 
1.1957 

; 0.0000 
: O.OOOO, 
Excess 

T site 
:7.7385 
0.2615 
o;oooa 

T site 

Leftover 

0.0730 
0.0000 

0.0730 

C site . 

0.0000 
0.7148 
3.9266 
0.2856 
0.0000 

Csite 

Leftover 

•0.0000 
o.oooo 
0.0000 
0.5412 
OiOppp 

0.5412 

Bsite 

1.1957 
0.0000 

B site 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0000 

A site 

Leftover 

. 0.0000 
0.0000 

0 

Total 8 
Prefix none %Fill 100 
Name probable actinolite Ca vaiues beiow optimal levels 

Modifier none 
Group Calcic Amphibole 

5.0000 
100 

1.1957 
59.784 

0.0000 0.0000 

Sample* 041172-05-549 

Values Satisfied Conditions 
(Ca,Na)@B 1.20 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 1 < Ca@B < 1.5 and (Na,k)@A < 0.5 
Ca@B 1.20 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.00 Si > 7.5 
Mg/(Mg+Fe2) 0.83 (Mg/{Mg+Fe2))< 0.9 

Si 7.74 

Mineral Analvsis Program (Version 5.0) 
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Quantitative Analysis Results - Standardless Analysis : 
Spectruml 041172-06 56/2 SP557 Jan 1, 1997 
EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 588.52 
Correction: CLIFF LORIMER, Cycles: 1 

Element 

Mg 
A l 
S i 
Ca 
F e 

< T o t a l > 

Atoms% 

9 . 1 1 
0 . 4 6 

1 9 . 9 7 
3 . 6 1 
5 . 4 0 

1 0 0 . 0 0 

Compound 

MgO 
A1203 

S i 0 2 
CaO 

F e 2 0 3 

Weight% 

1 6 . 5 2 
1 . 0 6 

5 3 . 9 6 
9 . 0 9 

1 9 . 3 7 

1 0 0 . 0 0 

E r r o r ( ± ) 

1 . 1 4 
0 . 3 0 
1 . 8 6 
0 . 7 0 
1 . 5 4 

Norm% 

1 6 . 5 2 
1 . 0 6 

5 3 . 9 6 
9 . 0 9 

1 9 . 3 7 

1 0 0 . 0 0 



Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Z \ I 
Wt Percent 

53.96 
1.06 

0 
19.37 
16.52 

0 
9.09 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.6078 
0.176,1 
0:0000 
0:0000 
1.0069 
3.4723 
1.1646 
0.0000 
1.3730 
0.0000 
0.0000 

Excess 

T site 
7.6078 
0.1761 
0.0000 

T site 

Leftover 

0.0000 
0.0000 

0.0000 

CZ3 
C site r Leftover 

0.0000 
1.0069 
3.4723 
0.5208 
0.0000 

C site 

0.000,0 
0.0000 
0.0000 
0.6439 
0.0000 

0.6439 

CCD C 
B site Leftover A site Leftover 

1.3561 
O.OOOQ 

Bsite 

CZD CZD 

0.0169 
0.0000 

0;016856 

0.0000 
0.0000 

Asite 

4 0.0000 
0.0000 

CZD CZD 

Total 7.7839 
Prefix Ferri %Fill 97.298 
Name probable actinolite Ca values below optimal levels 

Modifier none 
Group Calcic Amphibole 

5.0000 
100 

1.3561 
67.8071 

0.0000 0.0000 

Sample* 041172-06-557 

Values Satisfied Conditions 
(Ca,Na)@B 1.36 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 1 < Ca@B < 1.5 and (Na,K)@A < 0.5 
Ca@B 1.36 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.00 Si > 7.5 
Mg/(Mg+Fe2) 0.75 (Mg/{Mg+Fe2))< 0.9 

Si 7.61 

Mineral Analvsis Program (Version 5.0) 
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ELEM 
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MGK 
ALK 
SIK 
CAK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
0.215 
12.879 
1.058 

78.312 
30.887 
0.413 
0.574 

35.640 

WT % 
ELEM 
0.256 
7.240 
0.357 

24.759 
9.310 
0.173 
0.250 

14.272 

WT % 
OXIDE 
0.345 
12.004 
0.675 

52.968 
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0.253 
0.322 

20.405 

100.000 
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I I I ) C Z D C C Z CZD CZD CZl CZ] CZD 

Si02 
AI203 
Ti02 

Cr203 
, Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
52.968 
0:675 

0 
0.253 
20.405 
12.004 
0.322 
13.027 
0.345 : 

0 

99.999 

Si+4 
AHT3 

Ti+4 
er+3 
Fe+3 
Mg+2 : 
Fe+2 
Mri+2 
Ca+2 
Na+ 
K+ 

• 

ions 
.7.7415 

^ :̂ 0;~1163 
0.0000 
0;0292 
0;i:571-
2.6155 
2:3192 
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. 2:0397 
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O.oood 

Excess 

Tsite 
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0.1:16.3 
0.0000 

'-' 

Tsite 
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0.0000 
0:0000 

0.0000 

C site 
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C site 
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0.0000 
0:0000 
0.0000 
0.1210 
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0.1609 

Bsite 

1.8391 
0;0000 

: Bsite 

Leftover 

0.2006 
0:0978 

0.2983809 

Asi te 

0.0978 
0:0000 

A site 

Leftover 

, 

io.oooo 
KO.OOOO 

0 

CZD 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actine 
none 

Total 7.8577 
%Fill 98.222 

>lite 

Calcic Amphibole 

041172-07-21 

Satisfied Conditions 
1.84 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.84 (Mg/{Mg+Fe2))>= 0.5 
0.10 Si > 7:5 
0.53 (Mg/(Mg+Fe2))< 0.9 
7.74 

5.0000 
100 

1.8391 
91.956 

0.0978 0.0000 

Mineral Analvsis Program (Version 5.0) 
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INTE-% : 
^LABEL = 041172-19 6/1 15175 
ll-OCT-72 18:05:04 

45.048 LIVE SECONDS 

nELEM 
[J MGK 
ALK 

pSIK 
CAK 

^MNK 
FEK 

CPS 
30.812 
10 

147 
59 
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41 

012 
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223 

TOTAL 
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WT % 
ELEM 
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Fe(total)0 

MgO 

MnO 
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Na20 
K20 

Total 

_ j 1 1 

Wt Percent 
54.309 
3.476. 

0 
0 

12.845-

15.63 

0.1.09 
13.631 

0 
0 

100 

I. ...J L 

Si*4 
Al+3 

Ti+4 
Gr+3 
Fe+3 

Mg+2 

Fe+2 

Mn+2 
Ca+2 
Nat 

K+ 

)• L _ 
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' 7.6345 

. 0.5759 
0.0000 
O:GOOO 
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Excess 

) I . J 1 1 

. T s i t e 
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T site 
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0.0000 

0;2104 

CZ3 
Gsite 
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1.4646 
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Gsite 

( 1 

Leftover 
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O.OOOQ 

0.0000 
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0.0043 

0:0043 

ZZ cz cz 
B site 

' 

1.9957 
G:QOOO 

; Bsite 

Leftover 

Q:G572 

0.0000 

0.0571804 

D C O 
A si te 

Q.QOOO 
0:0000 

Asite 

CZ 
Leftover 

: 0.0000 
: 0.0000 

0 

cn cu 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Tptal 
%Fill 

8 
100 

5.0000 
100 

1.9957 
99.7839 

0.0000 0.0000 

S a m p l e * 041172-19-15175 

Values Satisfied Condit ions 
{Ca,Na)@B 2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.00 Si > 7.5 
Mg/(Mg+Fe2) 0.69 {Mg/(Mg+Fe2))< 0.9 

Si 7.63 

Mineral Analvsis Program (Version 5.0) 
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r 2|ô  - \ r 
^'•^.r^: Iz" P' Unbend" 

3=10.0305 
b= 1,7595 
y=63.900 

Befine | P AutoT" Cent. 

-Display—| 

ITMap 

p;!'Shape 

F/i Zoon^ 

PfZoomY 

' • R Marks 

% Phase Identincatipn ;from|i^ 

- Ld 

u 

V 

uiue 1 . 

•J0.1110 

|0.6331. 

'U'V"!! 16.10 

-i/ktfol'rz-

l/A + f o J ^ 

•• ' -±(oT' 

I' 1-2;matchesi(5 phases) 

/ ' f inA' • } ' l • •'S'aye...|, 

- Lattice 2- j - ' 

S'U -jO.IHO.I/A'tpT ^ 

V* jab33Cl/'A-±J20',\̂  

'.'-Qear list „.-Close 

D>>, 

0 2 5 . - 5 - 2 C" 4 0 10] 0 .035-0 .000 0.001 

F i l e - : T:-^Inages\Nikon Can PICSNED patternsNTIFF Inages-

--•Ul Ul CZone aKes3 U^Uerr Uerr Uerr 

A c t i n o l i t e . : La t t i ce=non6c l in lc , Base-centered (C) 
0 - 2 0 '1 - -5 -3 C' -6" .0 -23 0.003 0.001 0.006 

-€.•• 0 2]; eiees'gi.iQei 0.00&^ 

Mag-Cunnngtn-, : - L a t t ice=l1ono6l i n i c , Base-centered ,(C) 
0 - 2 0 * i ' 5 , -3 C T6 • 0 - 2 3 0.025 "0.000 0.004' 
0. 2 0 1 - 5 - 3 V " 6 0 23 0.025 0.000 0.004 

Winch i te ' - - ; La t t i ce=nonoc i in io , Base-centered (C) 
0 - 2 0 1 5 . -3 r - 6 0 -23 0.086J0.000 0.002 
0 2 0 '1 -5"-3-C 6--'0 23" 0.086'0.000'0.002' 

CRISP2.1. IMicrosoft Word' j ^ i ^ p g ^ ' . iiiie.PM "•* 

http://�J0.11


Quantitative Analysis Results - Standardless Analysis : 
Spectrum? 041172-24 33/34 570 Jan 1, 1997 
EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 173.23 
Correction: CLIFF LORIMER, Cycles:.l 

Element Atoms% Compound Weight% Error(+) Norm% 

Mg 
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Si ,./ 

Ca' 
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105.62 
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^ . 1 7 
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''•0....O3 
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100.00 
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J 1 J I ) L 

Si02 
AI203 
Ti02 

Cr2Q3 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

CZJ J ,CU_ z u , c u c u c z CZ] CZZ c CZl c u 
WtPercent 

61:25 
4.G4 

6.42 
17.09 

0 
10.98 

0.21 

99.99 

Si-t4 
Al+3 
Ti+4 

Cr+3 
Fe+3 

Fe+2 

Mn+2 

ea+2 
Na+ 
K+ 

ions. 
SiOOOQ 

•Q.652Q 
.0.0000 
•Q:QOQQ 

0.0172 
3:4415 

0.7329 
O:O0OQ 

1.5999 
O.QOOO 

0:Q539 
Excess 

T site 

,8.00.00 
0:0000 
Q:OQOO 

Tsite 

Leftover 

0:6520 
o:oooo 

0.6520 

C site Leftpver B s i t e ; Leftoyer A site Leftover 

0.0000 

0.0172 
3:4415 

0.7329 

O.OOQO 

C site 

0:0000 
0:0000 
OOOOO 

0:0000 
0:0000 

0.0000 

1.5999 
0.0000 

B site 

0.0000 
OOOOO 0:0000 

0.0539 
Asite 

: O.OOQO 
0.0000 

CU 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
CalcicAmphibole 

041172-24-33 

Satisfied Conditions 
1.60 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1-5 and (Na,K)@A < 0.5 
1.60 (Mg/(Mg+Fe2))>= 0.5 
0.05 Si > 7.5 
0.82 (Mg/(Mg+Fe2))< 0.9 
8.00 

4.8436 
96.8711 

1.5999 
79.9933 

0.0539 0.0000 

Mineral Analvsis Program (Version 5.0) 
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I I J L J L_J C I I J CZJ C C Z J C Z CZD f i 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

WtPercent 

54.98 
3.53 

0 
0 

12.45 
16:76 , : 

0 
12.26 
0.01 

0 

99.99 

Si+4 
Al+3 
Ti+4 
Gr+3 
Fe+3 
Mg+2 

Fe+2 
Mn+2 
Ca+2 

Na+ 
K+ 

ions 

7:6053 
,0.5,755 

.,.:;0.00OQ 
;: 0:0000 
:;0:5443 
: 3-4563 
; 0.8352 
-O.OOQO 

1.8169 
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- 0.0000 

Excess 
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Tsite 
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Tsite 

8 

Leftover 
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C site 

Q:QOOQ 
0.5.443: 
3.4563 
0:8186 
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Csite 
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0 

Asi te 
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Asite 
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Leftover 
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0.0000 

0 

0.0000 
Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

100 100 90.9779 

Sample # 041172-24-89-98 

Values Satisfied, Condi t ions 
(Ca,Na)@B 1.82 (Ca,Na)@B>= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)l@A < 0.5 
Ca@B 1.82 (Mgy(Mg+Fe2))>= 0.5 

(Na,K)@A 0.00 Si > 7.5 
Mg/(Mg+Fe2) 0.81 (Mg/{Mg+Fe2))< 0.9 

Si 7.61 

Mineral Analvsis Program (Version 5.0) 
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Si02 
AI203 
Ti02 

Gr203 
Fe{total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

1 1 1 

Wt Percent 
58.02 
3.16 

0 
0 

4.22 
23.22 

0 
11.03 
0.03 
0.31 

99.99 

I 1 C 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ZJ z 
ions 
7.7396 
,0.4968 
0.0000 
0:0000 
0.2076 

: 4;6177 
0.2401 
0:0000 
1.5763 
0:0078 
0.0527 

Excess 

z c 
Tsite 
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0:2604 
0.0000 

Tsite 

1 I i 
Leftoyer 

0.2364 
0.0000 

0.2364 

1 1 
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0.0000 
0:2076 
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0.0000 
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Csite 
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i 

Prefix 
Name 

Modifier 
Group 

Sampie # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/{Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

tremolite 
none 
Calcic Amphibole 

omrn .̂  
041086-30-4-7 

Satisfied Cohditions 
1.58 (Ca,Na)@B>= 1 and Na@B < 0.5 
0.01 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.58 (Mg/(Mg+Fe2))>= 0.5 
0.05 Si > 7.5 
0.95 (Mg/(Mg+Fe2))>= 0.9 
7.74 

5.0000 
100 

1.5841 
79.2027 

0.0527 0.0000 

Mineral Analvsis Program (Version 5.0) 
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_J 

Si02 
Ai203 
Ti02 

Cr203 
Fe(total)0 

MgO 
r.:;;0 
CaO 
Na20 
K20 

Total 

Wt Percent 
56.77 
2.44 

14.37 
12.95 

0 
13.36 

0.11 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

J I J C 
T site 

J 
ions 
7.9811 
0.4043 
0:0000 
0:0000 
0.0152 
2.7142 
1.6724 
O.OOOQ 

2.0122 
0:OQQO 

0.0197 
Excess 

7;9811 
0.01:89 
0.0000 

Tsite 

Leftover Csite Leftover B site Leftover Asi te Leftover 
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0.0000 
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J CZJ CU- I 1 CZ ] 
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B site 
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C Z 

O.OOOQ 
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Asite 

O.OOOQ 
0.0000 

CZJ CZJ 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/{Mg+Fe2) 

Si 

none 
actinolite 
none 
Calcic Amphibole 

041172-36-717 

Total 8 
%Fill 100 

Satisfied Conditions 
2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and {Na,K)@A < 0.5 
2.00 (Mg/(Mg+Fe2))>= 0.5 
0.02 Si > 7.5 
0.62 (Mg/(Mg+Fe2))< 0.9 
7.98 

4.7871 
95.7423 

2.0000 
100 

0.0197 0.0000 

Mineral Analvsis Program (Version 5.0) 
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( 1 CZJ c CZJ CZl c z CCZ CZJ CZJ 

SiQ2 
AI203 
TiOZ 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
57.247 
0.952 
0.087 
0.096 

11.537 
17.352 / 
0.333 
12.396 

0 
0 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.9203 
0.1552 

: 0.0091: 
: 0.01:05 
; 02642 
' : 3:5790 
: i:04T1 

0:039:0 
1.8373 
0.0000 
0.0000 

Excess 

Tsite 
7.9203 

•0:0797 
,0.0000 

Tsite 

Leftoyer 

0^0755 
010091 

0.0845 

C site 

0.0105 
0.2642 
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1.041'1: 
0:0207 

Csite 

Leftover 

0.0000 
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Bsite 
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Bsite 

Leftover 
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Asi te 
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Leftover 
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Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
CalcicAmphibole 

041172-47-15336 

Satisfied Conditions 
1.84 {Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 arid (Na,K)@A < 0.5 
1.84 {Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.77 (Mg/(Mg+Fe2))< 0.9 
7.92 

5.0000 
100 

1.8373 
91.8672 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 



( I I CZJ CCJ 

TREMOLITE 
[ 1 0 1 ] 

CZ cz CZJ 

File Edit Tools" Area Fourier CIP ELD̂  PhlDO Statistics-"'Calculate Options .Window Help 

C " ^ - in lx j 

Neg#J1004 Job# 041172-49^ 
- Lattice-

Refls h 

ff X 

.-iOJd 

Z sikss^ 
b= 5.09Sa 
y=74.767 

Refine I F Auto F Cent. 

-Displai"— 

F Map" 

R Shape' 

R ZoomX 

F ZoomY 

R.Maiks 

Phase IdehtifjeltiphjffcijTO 
Lattice 1 -

U j0,1087 l/A + fzcT'^ 

V J0.2034'l/A+.|2J Z 

U'V|105 23 * i j O ? * -

14 matches (7 phases), , . ' 

Find Save... 

; L C I I 

u 

V 

U'V 

r2 

ice^:-] -

)niLi87 

jo 2034 

j l 05.23 

jao-ooq 

1/'A± 2 0 Z 

1/A± 2 0.,?i 

• U 2 0 ' * 
D». 

Clear list Close' 

0 2 0 1 - 1 -l-.C 2 ' 0 23 0.137.-0.001 0 .004. 

File : T:NlnagesNNikon Can PicsNED patternsNTIFF Inages-

' Ul , Ul CZone aKes3 U'-Uerr Uerr Uerr 

Treno l i t e 
-2 0 

: Lat t ice=nohool in ic ...Base-centered tC) 
1 - 1"'-1 [ -2 0 -23 0.432 0.002 0.002 .- ' 

0 • ,23' 0.432"-0..002-0.002-

Fer ro r ioh te r : Lat t ice=Monocl in ic , Base-centered'(C) 
0 - 2 0 1 1 -1 C - 2 0 -23 0.320 0.001 0.001 

' 0 - 2 0 1 - 1 -1 [ 2 - 0 . 2 3 0.320 0:001 0:001, 

Mag-Cupinngtn : La t t ice=Monocl in ic , Base-centered (C) 
0 - 2 0 " ' 1 1 -1 C -2 0 -23 0.290 0.002 0.003 

' 0 2 0 1 -1 -1 C ,2 0 23 0.290 0.002 0.003 

: i 5s ta r t | | j g ^ ^ M n J|«S^CRISP2.1 Microsoft Word, 7:12 AM .' 



D 

• 

0 
D 

INTE-^ 
LABEL 

3 Z 

= 041172-
23-NOV-72 02: 

60. 

ELEM 
MGK 
SIK 
K K 
CAK 
TIK 
MNK 
FEK 

TOTAL 

352 LIVE 

CPS 
90.006 

345.193 
0.978 

123.311 
1.259 
0.580 

20.231 

49 SP 15323 
30:16 
SECONDS 

WT % 
ELEM 
13.217 
28.510 
0.134 
9.710 
0.140 
0.066 
2.116 

WT % 
OXIDE 
21.915 
60.993 
0.162 
13.586 
0.233 
0.085 
3.026 

100.000 

USED PEIF: USER 

D 

D 

2 2 — NOV — 0 ^ 0 2 s 3 0 
R R T E : = 13CI=»S 
FS= 2 2SB>^ 2; 
R =0'41.1.7='2 — -'̂ S SP 

iSiKo< 

3 9 SMF*E:R 
Tq:ME = 

5 9 P RST = 
1 5 3 2 3 

QURNT 
6 0 I _ S E : C 

2 0 ^ I _ S E : C 

2.00 
3 0 C N T 

6.00 
-40KEV 

8.00 
10eV/ch R D R X 



I I I I . 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

J L ...) 
WtPercent 

60.993 
0 

0.233 
.0 

3;026C 
21.915 
0.085 
13.586 

0 
0.162 

100 

1 ( L 

Si+4 
Al+3 
Ti+4 
Cr+3 . 
Fe+3 
Mg+2 
Fe+2^ 
Mri+2 
Ca+2 
Na+ 
K+ 

J L-_ 
ions 
8.0000 
0.0000 
0.0388 
O'.OOOO 

0,0107 
4:3922 

0.3515 
: :.0;0269 
. . 1.;9,651^ 
, OIOOOO 

0.0406 
Excess 

J L . 
T site 
.8.0000 
0.0000 
0.0000 

. T site 

Z 1 1 
Leftover 

0.0000 
0.0388 

0.0388 

( " .! 
C si te 

0.0000 
0:01.07 
4.3922 

- 0.3,5i;5 
0.0269 

Csite 

CZ ZZ c 
Leftover 

0.0000 
0.000.0 
0:0000 
0 OOOO 

OwOooa 

0.0000 

Bsite 

1.9651; 
O-OOOO 

B site 

~ J 1 
Leftover 

. 0 : 0000 
0.0000 

0 

3 c u 
Asite 

0.0000 
0.0406 

Asite 

1 1 
Leftover 

-
^ 
i 0.0000 
; o.oooo 

0 

cz 

Prefix 
Name 

Modifier 
Group 

none 
tremolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.8201 
96.4024 

1.9651 
98.2527 

0.0406 0.0000 

Sample* 041172-49-15323 

Values Satisfied Conditions 
(Ca,Na)@B 1.97 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.06 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.97 (Mg/{Mg+Fe2))>= 0.5 

(Na,K)@A 0.04 Si > 7.5 
Mg/(Mg+Fe2) 0.93 (Mg/(Mg+Fe2))>= 0.9 

Si 8.00 

Mineral Analvsis Program (Version 5.0) 



c z c c z c z CCC c z J CZD J cz cz 
ACTINOLITE 

[ 1 0 1 ] 
041172-54 Neg #5472 

^'.CRISP2.1 

nM^^M HMd F jfHt ^IF ELC FhlDL 'S'•Vl.,^ <• -ral M ^ - phri's V rd 4?H Ip ' "»'''-

t'xl 

i l l t h : ; j 3 0 ^ >=J •'t.BMtrcsoff"^\d: 



1 INTE-% : 
U LABEL = 0 4 1 1 7 2 - f 

23-NOV-72 0 2 : ^ 
n 3 6 . 1 7 4 LIVE 

PI ELEM 
MGK 

^ ALK 
SIK 

~| K K 
J CAK 

TIK 
(-1 MNK 
J FEK 

TOTAL 

J USED 

_ 

1 22 — 
^ R R T 
n f^S = 
J R = 

CPS 
9 1 . 5 5 7 

2 . 8 4 7 
4 0 9 . 7 6 8 

3 . 1 5 1 
1 7 6 . 3 6 9 

1 . 3 8 2 
1 . 3 5 5 

1 1 1 . 5 4 4 

P E I F : USER 

54 1 5 3 5 0 
1 7 : 5 6 

SECONDS 

WT % 
ELEM 

1 0 . 1 6 6 
0 . 1 9 0 

2 5 . 5 8 8 
0 . 3 2 7 

1 0 . 5 0 0 
0 . 1 1 6 
0 . 1 1 6 
8 . 8 2 2 

NOV —0-4 0 2 
E: = 

WT % 
OXIDE 

1 6 . 8 5 6 
0 . 3 5 9 

5 4 . 7 4 2 
0 . 3 9 4 

1 4 . 6 9 2 
0 . 1 9 4 
0 . 1 5 0 

1 2 . 6 1 3 • 

100 .00 .0 

= - 4 S = 2 0 S U P E R 
0 C P S T I M E = 

I T ' S S x - ' 

0 - 4 1 . I T ' 2 — 5 - = l 

J 

—1 

— 

— 

1 X ••. 
^ 1 

MgKc 
ll • 

I T - S S P R S T = 
1 5 3 5 0 

QURNT 
S S L S E C 

2 0 0 L _ S E C 

SiKo< 

1 
CaKo< 1 

1 
ll 1 > r- _ i / H Hi l l 

HaKcxH 

2.00 

J J i 
S T C N T 

I J . trrNcx 

11 CrKcx 4 \ 
C(X 1 iKcx nnKo< 

4.00 6.00 

• 
1 1 I i 

8.00 
2 . -4 0 K E V 10eV/ch R EDRX 



I I L L_J L CZJ CCZ CCC C Z C C Z C Z 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
54.742 
0.359 
0.194 

0 
12.613 
16.856 
0.15 

14.692 
0 

0.394 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7,7604 
0.0600 
0.0207 
0.0000 
0.0135 
3.5624 
1.4802 
0.0180 
2.2314 
0.0000 
0.0712 

Excess 

Tslte 
7.7604 
0.0600 
0.0207 

Tsite 

Leftover 

0.0000 
0.0000 

0.0000 

Csite 

0.0000 
0.0135 
3.5624 
1.4241 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0561 
0.0180 

0.0741 

Bsite 

1.9259 
0.0000 

Bsite 

Leftover 

0.3054 
0.0000 

0.3054406 

A site 

0.0000 
0.0712 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 7.8411 
%Fill 98.014 

actinolite 
none 
Calcic Amphibole 

041172-54-15350 

Satisfied Conditions 
1.93 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.93 (Mg/(Mg+Fe2))>= 0.5 
0.07 Si > 7.5 
0.71 {Mg/(Mg+Fe2))< 0.9 
7.76 

5.0000 
100 

1.9259 
96.2956 

0.0712 0.0000 

Mineral Analvsis Program (Version 5.0) 



J L CZ 3 c z c z CZD CZ 

ACTINOLITE 
I3-12J 

^'CRISP2.1 

'•5685.tiFCi20QHi6Cii0K8Ct!2)v;#|i;:;f 

IP Etr PI-IC "tdh.f rs''ral uldi-p i f f jns ^ ndjv Mffp j " , .' ' 
zmm 

p%ea# 568,5. Job# 041172-59 
.v̂  

i^^*/2 -



DlNTE-% 
_LABEL = 

10-DEC-
0 4 1 1 7 2 - 5 9 

72 0 2 : 1 5 
1 5 5 3 7 
18 

0 
80.374 LIVE SECONDS 

^ELEM 
MGK 
-ALK 
SIK 

7 ̂  jCAK 
MNK 
..FEK 

-TOTAL 

CPS 
20.330 
11.036 

134.696 
0.684 
55.404 
0.622 

54.035 

2 
24 
0 
9 
0 

12 

WT % 
ELEM 
6.637 

164 
733 
209 
699 
157 
567 

WT % 
OXIDE 
11.005 
4.089 

52.912 
0.252 
13.571 
0.203 
17.967 

100.000 

u 
D 

[USED P E I F : USER 

0 9 — D E C — 0 - 4 0 2 
~ : 3 R T E = 1 . 0 i e C P 
r ^ S = ± n . 3 G ^ 
R = 0 - 4 H ' F ' 2 — 5 9 

I S = 2 7 ' 

1 J L 3 B 
1 5 5 3 ' ? ' 

S U P E R 
T I M E = 
P R S T = 

Q U R N T 
S 0 l _ S E C 

2 0 0 I _ S E C 

J 2.00 
0C:N 

4.00 
0 

6.00 
0 0 K E V 

8.00 
10eV/ch R E D R X 



L J CZD J U Z 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
52.912 
4.089 

0 
0 

17.967 
11.005 
0.203 
13.571 

0 
0.252 

99.999 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.6344 
0.6953 
0.0000 
0.0000 
0.0195 
2.3672 
2.1460 
0.0248 
2.0978 
0.0000 
0.0464 

Excess 

T site 
7.6344 
0.3656 
0.0000 

Tsite 

Leftover 

0.3297 
0.0000 

0.3297 

C site 

0.0000 
0.0195 
2.3672 
2.1460 
0.0248 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

B site 

2.0000 
0.0000 

Bsite 

Leftover 

0.0978 
0.0000 

0.0977558 

Asi te 

0.0000 
0.0464 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%FIII 

8 
100 

4.8872 
97.7449 

2.0000 
100 

0.0464 0.0000 

Sample # 041172-59-15537 

Values Satisfied Conditions 
(Ca,Na)@B 2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.05 Si > 7.5 
Mg/(Mg+Fe2) 0,52 {Mg/(Mg+Fe2))< 0.9 

Si 7.63 

Mineral Analvsis Program (Version 5.0) 



D cz cz J CCJ CZD CCD CZ CZ CZ 
Sample 041172-69 

Neg #1153 
ACTINOLITE 

[110] 

N^ Edit T o l C ^ r e Z F S , n I C d p E L g C P l ^ D S ^ p S ! c l ^ 2 i « 

: :JllS3;tif Sl200kl600K8 (1:2) 

id^sffiil'i^zzi!"' V^-^^^^^k-H'^'i 
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I 1 LCD CZJ D CZJ J CCD 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
55.47 
3.78 

0 
0 

15.28 
14.41 

0 
10.71 

0 
0.34 

99.99 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.7112 
0.6193 
0.0000 
0.0000 
0.6713 
2.9864 
1.0302 
0.0000 
1.5950 
0.0000 
0.0603 

Excess 

Tslte 
7.7112 
0.2888 
0.0000 

Tsite 

Leftover 

0.3304 
0.0000 

0.3304 

Csite 

0.0000 
0.6713 
2.9864 
1.0118 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0184 
0.0000 

0.0184 

Bsite 

1.5950 
0.0000 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0603 

A site 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actine 
none 

Total 8 
%Fill 100 

lite 

Calcic Amphibole 

041172-69-842 

Satisfied Conditions 
1.60 (Ca,Na)(gB >= 1 and Na(gB < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.60 (Mg/(Mg+Fe2))>= 0.5 
0.06 Si > 7.5 
0.74 (Mg/(Mg+Fe2))< 0.9 
7.71 

5.0000 
100 

1.5950 
79.7523 

0.0603 0.0000 

Mineral Analvsis Program (Version 5.0) 



J L J C_D CZJ CCD D CZJ CZJ CCJ C CZJ 

Neg#J1171; Sample# 041172-78 
ACTINOLITE 

[ 3 1 3 ] 

_»^^^^T|3P'̂ ^" "Z 
•File Edit Tools Atea Fourier CIP ELD PhlDO Statisl:icS'_Calculate OptionsCV<indowCMp""' 

. - . f f . x 

Neg#1171 041172-78 

Latfce^ 

flefls h ; -'k 

£3 iT j ^ |n ' 'V : ;Unbend> 

1 Refrne'l-d'' Auto C'Cent. ' 

-Display-— 

r Map,. 

R ^hape 

•Iv'̂ 'Zoorr̂  

C 'ZoomY 

Phase Ideittihcatibiriiiiinnial 
r Lattice 1-

U' -101935'-1'^^i|lG ^ 

V J0 4158 J/A-+J16 ?« 

'I? Marks >, 

-Lattice 2 f-——>, 

.L iCiJy^ ' i - 'A+jcC' /^ 

; u-vl^^t^'' ± f^ ' ; 

r z *'A®' •h L . L ' *-

t - 4 matehes'(2 phases} :"• ' ' / 

' ' ' ' '.fiPJiC) *. ; : ;SiVe-t ' ; CleafM, ^ \ ' ' Close 

3 - 1 - 1 0 -2 3 [ 5 9 6] 0.094 0.001 0.003 ^ 

F i l e : TiNlnagesMiikon Can Pios^ED patterns TIFF Inages b̂  

Ul Ul CZone axes] U'-Uerr Uerr Uerr 

R c t i n o l i t e ; Lat t ice=Monoolinic , Base-centered (CJ 
1 - 3 0 1 3 -2 C -6 -2 -6 ] 0.384 0.003 0.006 

• n; r& ::-2;i/&]:: 0.384;0.603 0-006 

Enst/Hyp Pbca : Lattice=Henagonal , Sinple (P) 
1-3 1 2 0 -3 [ -9 -5 -6] 0.004 0.091 9.003 
3-1-1 0-2 3 [ 5 9 6] 0.004 0.001 9.903 

(:) (11971474) Y=173 

: i 9 s t a r t | ; ; [ ^ ^ ^ 1 5 ; 

^ " |Readv '*,' 

S^Au Ring Calibrati... | '@]TI?EMOHTE 5TD , j f̂ MierosoPt.E/cfel -,-, 

I _' ^Documeni:? - Micr ,.; I^CRISP2.1 lf]jn^9Match:doc. 

]Docurnent6 - Micr , , 10:51 PM 



0 

D 

D 

INTE-% : 
LABEL = 0 4 1 1 7 2 - 7 8 SP 1 5 5 6 4 
1 5 ' D E C - 7 2 2 1 : 5 0 : 4 8 

8 0 . 6 5 0 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
K K 
CAK 
FEK 

TOTAL 

CPS 
19.938 
0.707 

84.017 
0.273 

28.803 
10.105 

WT % 
ELEM 
11.927 
0.254 

28.268 
0.153 
9.240 
4.306 

WT % 
OXIDE 
19.777 
0.480 
60.475 
0.184 

12.928 
6.157 

100.000 

USED P E I F : USER 

1-4 — D E C — 0 - 4 2 1 
R R T E : = 1 9 0 C R 

R =0-4 11.'F'2 —TQ 

5 1 : -4-4 

1 0 2 1 
SR 151 

S U R 
T I M E 
R R S T 
e - 4 

E R Q U R N T 
Q I L S E C 

2 0 0 I _ S E C 

2.00 
0 C M T 

4.00 6.00 8.00 
0 , 0 0 K E V 10eV/ch R E D R X 



D C Z C Z CZJ C Z CZJ D C Z 

Si02 
AI203 
Ti02 

Cr203 
Fe{total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
60.475 

0.48 
0 
0 

6.157 
19.777 

0 
12.928 

0 
0.184 

100.001 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
8.0000 
0.0922 
0.0000 
0.0000 
0.0164 
4.0195 
0.7105 
0.0000 
1.8982 
0.0000 
0.0489 

Excess 

Tslte 
8.0000 
0.0000 
0.0000 

Tsite 

Leftover 

0.0922 
0.0000 

0.0922 

Cslte 

0.0000 
0.0164 
4.0195 
0.7105 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

1.8982 
0.0000 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0489 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca(gB 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none . 
actino 
none 
Calcic 

Total 8 
%Fm 100 

lite 

Amphibole 

041172-78-15564 

Satisfied Conditions 
1.90 (Ca,Na)@B >= 1 and Na(gB < 0.5 
0.00 Ca@B >= 1.5 and {Na,K)@A < 0.5 
1.90 (Mg/(Mg+Fe2))>= 0.5 
0.05 Si > 7.5 
0.85 (Mg/(Mg+Fe2))< 0.9 
8.00 

4.8386 
96.7722 

1.8982 
94.9087 

0.0489 0.0000 

Mineral Analvsis Program (Version 5.0) 



J L C Z c z L J C C Z CZD CZJ I 1 D CZJ CZJ 

Neg#J1213; Sample# 041172-91 
ACTINOLITE 

[ 7 1 0 ] 

Neg#J1213 041172-91 
ELD'«J!2I3.TIF'. 

i V ' % " • .tr 
Fed- b , •.r. r r 
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I I. J I 1 I I I I LCD I I L CZJ C Z CZJ C CCD CZD C Z C CZJ 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
56.89 
1.51 

0 
0 

14.55 
14.75 

0 
11.45 
0.76 
0.09 

100 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.9844 
0.2498 
0.0000 
0.0000 
0.0768 
3.0862 
1.6222 
0.0000 
1.7216 
0.2068 
0.0161 

Excess 

Tsite 
7.9844 
0.0156 
0.0000 

Tsite 

Leftover 

0.2341 
0.0000 

0.2341 

Csite 

0.0000 
0.0768 
3.0862 
1.6029 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0193 
0.0000 

0.0193 

Bsite 

1.7216 
0.2068 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0161 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

none . 
Total 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041172-91-897 

Satisfied Conditions 
1.93 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.21 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.72 (Mg/{Mg+Fe2))>= 0.5 
0.02 Si > 7.5 
0.66 (Mg/(Mg+Fe2))< 0.9 

5.0000 
100 

1.9284 
96.4194 

0.0161 0.0000 

Si 7.98 

Mineral Analvsis Program (Version 5.0) 
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D 

0 

0 

0 

INTE-% : 
LABEL = 0 4 1 1 7 2 - 9 3 1 5 6 1 7 
2 4 - D E C - 7 2 0 3 : 3 6 : 1 9 

65.106 LIVE SECONDS 

ELEM 
MGK 
SIK 
K K 
CAK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
21.058 
98.547 
0.323 

33.023 
0.415 
0.630 
16.343 

WT % 
ELEM 
10.724 
28.227 
0.154 
9.018 
0.158 
0.248 
5.929 

WT % 
OXIDE 
17.782 
60.387 
0.185 
12.618 
0.230 
0.320 
8.477 

100.000 

USED PEIF: USER 

D 23 —DEC —0-4 03 
RRTE= ISSCR 
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3e : 3e S U R E R Q U R M T 
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R R S T = S e S 9 l _ S E C 
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J . I I D c z CZD c z CZJ c z C CZD C Z CCD CZD C Z CZJ C Z 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
60.387 

0 
0 

0.23 
8.477 
17.782 
0.32 

12.618 
0 

0.185 

99.999 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
8.0000 
0.0000 
0.0000 
0.0383 
0.0215 
3.6678 
0.9860 
0.0659 
1.8809 
0.0000 
0.0540 

Excess 

Tsite 
8.0000 
0.0000 
0.0000 

Tsite 

Leftover 

0.0000 
0.0000 

0.0000 

Csite 

0.0383 
0.0215 
3.6678 
0.9860 
0.0659 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

1.8809 
0.0000 

B site 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0540 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.7795 
95.5905 

1.8809 
94.0462 

0.0540 0.0000 

Samples 041172-93-15617 

Values Satisfied Conditions 
(Ca,Na)@B 1.88 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.88 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.05 Si > 7.5 
Mg/(Mg+Fe2) 0.79 (Mg/{Mg+Fe2))< 0.9 

Si 8.00 

Mineral Analvsis Program (Version 5.0) 
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0 

D 

INTE-% : 
LABEL = 0 4 1 1 7 4 - 0 2 SP 1 5 3 5 5 
23-NOV-72 2 1 : 0 8 : 0 7 

2 4 . 8 9 7 LIVE SECONDS 

0 

ELEM 
NAK 
MGK 
ALK 
SIK 
K K 
CAK 
FEK 

TOTAL 

USED 

CPS 
0.884 

110.575 
8.154 

390.608 
3.494 

147.246 
12.411 

PEIF: USER 

WT % 
ELEM 
0.236 

13.959 
0.618 

27.733 
0.412 
9.967 
1.115 

WT % 
OXIDE 
0.318 

23.145 
1.168 

59.330 
0.497 

13.946 
1.596 

100.000 

D 
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R S 
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CCJ c 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
59.33 
1.168 

0 

1.596 
23.145 

13.946 
0.318 
0.497 

100 

C Z CCD 

Si+4 
Al+3 
Ti+4 
er+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.9274 
0.1839 
0.0000 

. 0.0000. 
0.0016 
4.6i;04 
0.1765 
0.0000 
1.9963 
0.0824 
0.0847 

Excess 

Tsite 
7.9274 
0.0726 
0:0000 

Tsite 

C Z C Z CZJ CCD 
Leftover G site Leftover B site Leftover A site Leftover 

0.1114 
0.0000 

0:1114 

0.0000 
0.0016 
4.6104 
0.1765 
0.0000 

Csite 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

1.9963 
0.0037 

Bsite 

( I I 1 I J 

0.0000 
0.0787 

0.0786961 

0.0787 
0.0847 

Asite 

0.0000 
0.0000 

J CZJ 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

tremolite 
none 
Calcic Amphibole 

041174-02-15355 

Satisfied Conditions 
2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and {Na,K)@A < 0.5 
2.00 (Mg/(Mg+Fe2))>= 0.5 
0.16 Si > 7.5 
0.96 (Mg/{Mg+Fe2))>= 0.9 
7.93 

4.8999 
97.9986 

2.0000 
100 

0.1634 0.0000 

Mineral Analvsis Program (Version 5.0) 
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n 
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I I c z ZZ c z c D c z C J c u cu [ 1 
w t Percent ions. T sitie Leftover, G site Leftover Bsite Leftover Asi te Leftover 

Si02 59.6 Si+4 8.000O 8.0.000 
AI203 0.93 Al+3 0.1659 .0.0000 0:1659 
Ti02 Ti+4 OiOOOO •0:0000 0.0000 

Cr203 Cr+3 0.0000 0.0000 0.0000 
Fe(total)0 9.03 Fe+3 0.0194 0.0194 0.0000 

MgQ 16.83 Mg+2 3.4758 3:4758 o:ooj00 
MnO 0 Ee+2i 1.0461 1.046t 0.0000 
CaO 13:33 Mri+2 0";000.0 0.0000 0.0000 
Na20 Ca+2 1.9843 1.9843 0.0000 
K20 0.27 Na+ 0:0000 0.0000 0.0000 0.0000 0.0000 

K+ 0.0643 0.0643 0.0000 
Total 99.99 Excess T site 0.1659 Csite 0.0000 Bsite Asite 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actine 
none 

Total 8 
%Fill 100 

lite 

Calcic Amphibole 

041174-10.744 

Satisfied Conditions 
1.98 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.98 {Mg/(Mg+Fe2))>= 0.5 
0.06 Si > 7̂ 5 
0.77 (Mg7(Mg+Fe2))< 0.9 
8.00 

4.7072 
94.1441 

1.9843 
99.2155 

0.0643 0.0000 

Mineral Analvsis Program (Version 5.0) 
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D 
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0 
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D 

D 
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J L C Z CC 
Wt Percent ions Tsite 

CZ 
Leftover 

CZ u z 
Csite Leftover Bsite Leftover A site Leftover 

Si02 54.5 Si+4 7.6600 7.6600 
AI203 3.38 Al+3 0.5599 0.3400 0.2199 
Ti02 Ti+4 0.0000 0:0000 0.0000 

Cr203 0 Cr+3 0:0000 0.0000 0.0000 
Fe(total)0 14.95 Fe+3 0.4111 0.4111 0.0000 

MgO 14:73 Mg+2 .3.0865 3.0865 0.0000 
MnO 0 Fe+2 1.3002 1.2826 0.0176 
CaO 10.82 Mh+2 rO.OOOO 0.0000 OOOOO 
Na20 1.36. Ca+2 1.6292 1.6292 0.0000 
K20 0.25 Na+ .0:3706 0.3532 0.0174 0.0174 0.0000 

K+ 0.0448 0.0448 0.0000 
Total 99.99 Excess T site 0.2199 Csite 0.0176 Bsite 0.0174033 Asite 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

5.0000 
100 

1.9824 
99.1201 

0.0622 0.0000 

Samples 041174-14-748 

Values Satisfied Conditions 
(Ca,Na)@B 1.98 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.35 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.63 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.06 Si > 7.5 
Mg/(Mg+Fe2) 0.70 (Mg/{Mg+Fe2))< 0.9 

Si 7.66 

Mineral Analysis Program (Version 5.0) 



J L J L J L J I I L CCJ CZD Z J C Z 

ACTINOLITE 
[ 2 0 5 ] 



INTE-% : 
D L A B E L = 0 4 1 1 8 8 - : 
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Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

J I I 
Wt Percent 

61.217 
1.255 

5.58 
19.429 

0 
12.277 

0.241 

99.999 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

D L 

ions 

Z c 
8;0000 
0.2183 
0.0000 
0:0000 
0.0185 
3.9330 
0.6476 
0.0000 
1.7994 
0.0000 
0:0630 

Excess 

.Tsite 
8.0000 
^0:0000 
0.0000 

Tsite 

Leftover C site Leftover 

0.2183 
0.0000 

0.2183 

0.0000 
0.0185 
3.9330 
0.6476 
0.0000 

Csite 

O.OOOQ 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

D CZJ CZJ 
B site Leftover I Asi te Leftover 

1.7994 
0.0000 

Bsite 

0.0000 
0;0000 0.0000 

0.0630 
Asite 

0.0000 
,0.0000 

CZJ 

Prefix 
Name 

Modifier 
Group 

none 
actinoiite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.8175 
96.3493 

1.7994 
89.9694 

0.0630 0.0000 

Sample # 041188-11-7-1 

Values Satisfied Conditions 
(Ca,Na)@B 1.80 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.80 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.06 Si > 7.5 
Mg/(Mg+Fe2) 0.86 (Mg/(Mg+Fe2))< 0.9 

Si 8.00 

Mineral Analvsis Program (Version 5.0) 
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ACTINOLITE 
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I I I I 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 

Na20 
K20 

Total 

-J 1 1 
Wt Percent 

55.45 
3.5 
0 
0 

12.51 
15.67 

0 
12.6 
0.01 
0.25 

99.99 

1 1 I ] 1 ^ c 

Si+4 
Al+3 
Ti+4 
Ci-+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

1 

ions 
7.7355 
0.5754 

. 0.0000 
0.0000 
0:1051 
3.2590 
1.3426 
0.0000 
1.8831 
0.0027 
0:0445 

Exciess 

T site 
7.7355 
0.2645 
0.0000 

Tsite 

1 1 
Leftover 

0.3109 
0.0000 

0;3109 

1 1 
C site 

0.0000 
0.1051 
3.2590 
1.3250 
0:0000 

Csite 

1 1 
Leftover 

0.0000 
0.0000 
0.0000 
0.0175 
0.0000 

0.0175 

[ 1 
Bsi te 

1.8831 
0.0027 

Bsite 

_ J ( 
Leftover 

0.0000 
0.0000 

0 

D 1 1 
Asi te 

0.0000 
0.0445 

Asite 

1 1 
Leftover 

0.0000 
. 0.0000 

0 

1 1 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
{Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041188-22-11-24 

Satisfied Conditions 
1.89 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.88 {Mg/(Mg+Fe2))>= 0.5 
0.04 Si > 7.5 
0.71 (Mg/(Mg+Fe2))< 0.9 
7.74 

5.0000 
100 

1.8858 
94.2916 

0.0445 0.0000 

Mineral Analvsis Program (Version 5:0) 
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J L J I I J CZ3 Z Z CZJ 

Si02 
AI203 
Ti02 

Cr203 
Fe{total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
57.59 
4.35 

0 
0 

5.88 
21.2 

0 
10.73 
0.01 
0.23 

99.99 

Si+4 
Al*3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.7061 
0.6860 
0.0000 
0.0000 
0.2901 
4-2291 
0.3355 
0:0000 

. 1.5382 
0.0026 
0.0393 

Excess 

Tsite 
7.7061 
0.2939 
0.0000 

Tsite 

Leftover 

0.3921; 
0.0000 

0.3921 

Csi te 

0.0000 
O.2901 
4.2291 
0.0888 
o:oooo 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 

:o:2468 
0.0000 

0.2468 

Bsite 

1.5382 
0.0026 

Bsite 

Leftover 

0.0000 
oooooo 

0 

A site 

0.0000 
0:0393 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

tremolite 
none 
Calcic Amphibole 

041188-22-20-70 

Satisfied Conditions 
1.54 {Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.54 (Mg/(Mg+Fe2))>= 0.5 
0.04 Si > 7.5 
0.93 (Mg/(Mg+Fe2))>= 0.9 
7.71 

5.0000 
100 

1.5408 
77.0389 

0.0393 0.0000 

Mineral Analvsis Program (Version 5.0) 
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Quantitative Analysis Results r Standardless Analysis : 
Spectrum2 041188-28 20/27 SP596 Jan 1, 1997 
EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 809.25 
Correction: CLIFF LORIMER, Cycles: 1 

D 
Element 

Mg 
Al 
Si 
Ca 
Fe 

<Total> 

Atom3% 

9.83 
1.64 

21.42 
4.16 
1.46 

100.00 

Compound 

MgO 
A1203 
Si02 
CaO 

Fe203 

Weight% 

18.72 
3.96 
60.80 
11.03 
5.50 

100.00 

Error(±) 

1.33 
1.43 
2.80 
1.21 
1.11 

Norm% 
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60.80 
11.03 
5.50 
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c U [ ^ c 

Si02 
AI2Q3; 
Xi02 

Cr203 
Fe(tbtal)0 
CMgO 

Mho 
CaO 
NaZO 
K20 

Total 

Prefix 
Name 

Modif ier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,k)@A 
Mg/(Mg+Fe2) 

Si 

_ J [ j 
Wt Percent 

6o:8 c " 
3^96 : 

0 " 
0 

5.5 z : 
18^72 

0 -
i1;03 

0 
0 

100.01 

1 1 

Sl+^ 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2: 
Fe+2 
Mh+2C 
Ca+2 
Na+ 
K+ 

" U C 
ions 
SiQOpO 
0.6299 
0.0000 

> O;OO0O 
:0.0446 

: 3-7338 
0^821 

: OiOOOO 
: 1.5881 

0;0000 
0.0000 

Excess 

Z D C 
Tsi te 
8.0000 
0;0000 

O.OOOA 

• , • • . . 

Tsite 

Tota! 8 
none %Fill 100 
actinolite 
none 
Calcic AmpKibolia 

041188-28-20-27 

Satisfied Conditions 

I 1 
Leftovier.: : 

- . . . = : • 

0.6299 

flJOOOO 
- . . • • -

0.6299 

] c c : 
C site 

0.0000 
•;0:O446 
3.7338 
0:5821 

; G.OOOO 

Csite 

4.9906 
99.8111 

1.59 {CajNa)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and {Na,K)@A < 0.5 
1.59 {Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.87 {Mg/{Mg+Fe2))< 0.9 
8.00 

1 J 
Leftover 

0:0000 
0:0000 
0.0000 
0-0000 
0:0000 

0.0000 

1 1 
Bsi te 

^ 

,. 

1.5881 
o;ooo0 

Bsi te 

1 1 1 

Leftover 

0.0000 
0.0000 

0 

z cz 
Asite 

0.0000 
0.0000 

A site 

1.5881 0.0000 
79.4072 

1 1 
Leftover 

.!•-

-

OiOOOO 
0.0000 

0 

0:0000 

Mineral Analvsis Program (Version 5.0) 
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0 

INTE-% : 
LABEL = 0 4 1 1 8 8 - 2 9 1 5 / 1 1 5 2 2 8 
23-NOV-72 2 0 : 3 6 : 4 0 

1 6 5 . 6 9 1 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
K K 
CAK 
TIK 
CRK 
MNK 
FEK 

TOTAL 

CPS 
10.846 
4.219 
60.372 
0.640 

20.912 
0.368 
0.187 
0.688 

14.630 

WT % 
ELEM 
8.4 68 
1.979 

26.511 
0.467 
8.755 
0.217 
0.109 
0.416 
8.137 

WT % 
OXIDE 
14.041 
3.739 
56.716 
0.562 

12.251 
0.363 
0.159 
0.537 

11.633 

100.000 

USED P E I F : USER 

H 2 — M O V — 0 - 4 2 0 : S T : 0 - 4 
R R T E = J L I C P S 
R S = 1 . 0 J - 3 - - ' 
R = 0 - 4 1 I S Q — 2 3 

S U R E R 
X i M E = 

1 0 1 3 R R S T = 

Q U R M T 
1 e 5 ! _ S E C 
2 0 0 L S E C 

''SiKo< 

GrKo< 
i Kcx linKcx I 

6v00 8,00 
1 C=»<:»\//f-h 1=1 F=-rii=« V 



1 1 1 [ 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

1 ( 1 
Wt Percent 

56.716 
3.739 
0.363 
0.159 
11.632 
14.041 
0.537 
12.251 

0 
0.562 

100 

1 i 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

1 1 [ 
ions 
7.8864 
0.6127 
0.0380 
0.0175 
0.0122 
2.9107 
1.3390 
0.0632 
1.8250 
0.0000 
0.0997 

Excess 

1 1 
Tsite 
7.8864 
0.1136 
0.0000 

Tsite 

1 1 
Leftover 

0.4991 
0.0380 

0.5371 

1 1 
Csite 

0.0175 
0.0122 
2.9107 
1.3390 
0.0632 

Csite 

] C Z 
Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

1 1 

Bsite 

1.8250 
0.0000 

Bsite 

1 1 1 
Leftover 

0.0000 
0.0000 

0 

1 1 
Asi te 

0.0000 
0.0997 

Asite 

1 1 1 
Leftover 

0.0000 
0.0000 

0 

I 1 I I c: 

Prefix 
Name 

Modifier 
Group 

none 
actinoiite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.8796 
97.5921 

1.8250 
91.2507 

0.0997 0.0000 

Sample # 041188-29-15228 

Values Satisfied Conditions 
(Ca,Na)@B 1.83 {Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.83 (Mg/{Mg+Fe2))>= 0.5 

{Na,K)@A 0.10 Si > 7.5 
Mg/{Mg+Fe2) 0.68 (Mg/(Mg+Fe2))< 0.9 

Si 7.89 

Mineral Analvsis Program (Version 5.0) 
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^'.CRISP2.1 

ACTINOLITE 
041188-64 Neg#5788 

[ 1 0 1 ] 
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INTE-% : 
LABEL = 041188-64 SP 15631 
02-JAN-73 11:09:54 

73.533 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
K K 
CAK 
TIK 
MNK 
FEK 

CPS 
21.582 
2.570 

126.637 
1.319 

49.773 
0.707 
0.449 

45.680 

0 
25 
0 
9 
0 
0 

TOTAL 

USED PEIF: USER 

WT % 
ELEM 
7.770 
.556 
.641 
.444 
.609 
.193 
.125 

11.715 

WT % 
OXIDE 
12.883 
1.050 
54.856 
0.535 
13.444 
0.321 
0.161 

16.749 

100.000 

0 1 
1 RR 

] 

] 

FS 
R 

JTRM —05 1 1 
E= 13CR: 

10-4Q^ 
0-41 I S S —e-4 

10=HS SURER QURMT 
TIME= T'-4L_SEC 

10-4S RRST = SSSSLSEC 
SR 15S31 

lsiKo< 

] 
LCaK. «_ 

—MgK«-
NaK(x|j 

~~~J1K« 

iFeK « 

2.00 
1 0 C M T 

CrK« 
K'Kcx r i Koi MnK« 

4.00 6.00 
1 . 0 - 4 K E V 

ri^ 
8.00 

10eV/ch R 

I K. i ^ 

EDRX 



1 I D C Z C Z C 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
54.856 

1.05 
0.321 

0 
16.749 
12.883 
0.161 
13.444 

0 
0.535 

99.999 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.8761 
0.1777 
0.0347 
0.0000 
0.0181 
2.7576 
1.9907 
0.0196 
2.0679 
0.0000 
0.0980 

Excess 

Tsite 
7.8761 
0.1239 
0.0000 

Tsite 

Leftover 

0.0538 
0.0347 

0.0884 

Csite 

0.0000 
0.0181 
2.7576 
1.9907 
0.0196 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

2.0000 
0.0000 

Bsite 

Leftover 

0.0679 
0.0000 

0.0679377 

Asi te 

0.0000 
0.0980 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/{Mg+Fe2) 

Si 

none 
Total 8 
%FIII 100 

actinolite 
none 
CalcicAmphibole 

041188-64-15631 

Satisfied Conditions 
2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
2.00 (Mg/(Mg+Fe2))>= 0.5 
0.10 Si > 7.5 
0.58 (Mg/(Mg+Fe2))< 0.9 
7.88 

4.8744 
97.4885 

2.0000 
100 

0.0980 0.0000 

Mineral Analvsis Program (Version 5.0) 



[ ) CZJ CZJ CCD C Z 

ACTINOLITE 
Zone Axis [ 2 0 1 ] 

JEOL 1200 
041188-66 Neg#5822 

*iCRISP2.1 

33 



WBUEDS-

5500 

Quantitative Analysis Results - Standardless Analysis : 
041188-66 SP 15674 Thu, Jan 13 2005 

EDS Parameters - lOOKV, Takeoff Angle: 38.0°, Fit Index: 9.16 
Correction: CLIFF LORIMER, Cycles: 1 

Element 

Mg 
Al 
Si 
Ca 
Fe 

<Total> 

Atoms% 

6.67 
0.82 

20.97 
4.28 
5.25 

100.00 

Compound 

MgO 
A1203 
Si02 
CaO 

Fe203 

Weight% 

12.05 
1.87 

56.49 
10.77 
18.81 

100.00 

Error(±) 

0.41 
0.12 
0.74 
0.29 
0.55 

Norm% 

12.05 
1.87 

56.49 
10.77 
18.81 

100.00 



I I c z CZJ CZJ CZJ D C Z 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
56.49 
1.87 

0 
0 

18.81 
12.05 

0 
10.77 

0 
0 

99.99 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.9870 
0.3116 
0.0000 
0.0000 
0.4202 
2.5400 
1.7568 
0.0000 
1.6314 
0.0000 
0.0000 

Excess 

Tsite 
7.9870 
0.0130 
0.0000 

T site 

Leftover 

0.2986 
0.0000 

0.2986 

Csite 

0.0000 
0.4202 
2.5400 
1.7412 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0157 
0.0000 

0.0157 

Bsite 

1.6314 
0.0000 

Bsite 

Leftover 

0.0000 
0.0000 

0 

As i te 

0.0000 
0.0000 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041188-66-15674 

Satisfied Conditions 
1.63 {Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.63 (Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.59 (Mg/(Mg+Fe2))< 0.9 
7.99 

5.0000 
100 

1.6314 
81.5684 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 
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I I c z CZJ CCJ C d D CZJ CZJ CZJ 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
56.77 
3.64 

0 
0 

10.15 
16.68 

0 
12.1 
0.49 
0.16 

99.99 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.8206 
0.5910 
0.0000 
0.0000 
0.0316 
3.4256 
1.1341 
0.0000 
1.7858 
0.1309 
0.0281 

Excess 

Tsite 
7.8206 
0.1794 
0.0000 

Tsite 

Leftover 

0.4115 
0.0000 

0.4115 

Csite 

O.OOOQ 
0.0316 
3.4256 
1.1313 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0029 
0.0000 

0.0029 

Bsite 

1.7858 
0.1309 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0281 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
CalcicAmphibole 

041188-71-937 

Satisfied Conditions 
1.92 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.13 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.79 (Mg/(Mg+Fe2))>= 0.5 
0.03 Si > 7.5 
0.75 (Mg/{Mg+Fe2))< 0.9 
7.82 

5.0000 
100 

1.9166 
95.8323 

0.0281 0.0000 

Mineral Analvsis Program (Version 5.0) 
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1 ) L [ ] 

Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
55.23 
3.17 

0 
0 

17.22 
11.99 

0 
11.73 
0.42 
0.23 

99.99 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

Ions 
7.8627 
0.5318 
0.0000 
0.0000 
0.0369 
2.5447 
2.0089 
0.0000 
1.7890 
0.1159 
0.0418 

Excess 

Tslte 
7,8627 
0.1373 
0.0000 

T site 

Leftover 

0.3945 
0.0000 

0.3945 

Csite 

0.0000 
0.0369 
2.5447 
2.0089 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

1.7890 
0.1159 

Bsite 

Leftover 

0.0000 
0.0000 

0 

Asi te 

0.0000 
0.0418 

Asite 

Leftover 

0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none . 
Total 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041188-72-939 

Satisfied Conditions 
1.90 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.12 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.79 (Mg/(Mg+Fe2))>= 0.5 
0.04 Si > 7.5 
0.56 (Mg/(Mg+Fe2))< 0.9 
7.86 

4.9851 
99.7013 

1.9049 
95.2472 

0.0418 0.0000 

Mineral Analvsis Program (Version 5.0) 
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J L J c_j c; J c z D CCJ c z CZJ c z c CZJ 

SI02 
AI203 
T«02v 

er203 
AFe(tdtal)0 

C M g O - A 
MriO 
esGT 
Na20-
K20 

Total 

WtPercerit 
5 M 2 . L 
1.56. 

, 0 - Z 
•'^(yyyC 

:• •1:3:37A'r] 

C-15:94:Ao 
: .••. '•?: aCL^^L 
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Ti+4 
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Fe+3-s:A'-
Mcj+2A 
.Fe+2.'L::^-
MtV+2; A: 
Ga+2 
Na+A L 
K + . ., • 
t . ; , - . . ' . . , 

-ions > 
CZ:9835 

A 0.2538 
LO^oooa 

:A:0:OQOQ 
10^4028 

::L3i2812 
; ;1^0960 

0,0000 
A1;.6686 

0:0027 
A0:G018 

Excess 

T site 
,:7^9835 
0.0165 

:io:oooo 

{ " - ' .• . - -

: • . . . 

.'?/ 

T:site 

l i^ftbyer 
\ . ' • " • ' • • " • • L - -

0^2374 

:otQooo 
• ' 

• • • • , . 

0:2374 

Csite 

ZO.GOQO 
; :0:402S 
C3.2812 

: Ai^ozsei 
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• lei^ite : 

Leftpyer, 

.:. 
0.0000 
0.0000 
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0:0174 
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B site 
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0:0000 
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0 

Asi te 
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• A site 

Leftover 

• ' 

'. 

''0.0000 
t o.oooo 

0 

Total 
Prefix 
Name 

Mddiffer 
Group 

Sample # 

Values 
(Ga^N^ygB 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none VoFill 100 
actinolite 
none 
Calcic Amphibble 

041191-02-637 

Satisfiied Cohditidhs 
1.67 (Ca,Na)@B:>- t ^ n d Na@B < 0.5 
0;00iea@B >= 1.5=and {Naik)@A < 0.5 
1,67 (Mg/(Mg+Fe2))>= 0.5 
o:oo Si > 7:5 
0.75 {Mg/(Mg+Fe2))< 0:9 
7.98 

5.0000 
i oo 

1.6713 
83.5628 

0.0018 0.0000 

MineralAnalvsis Program (Version 5.0) 



I I D CCJ CZJ CCJ [=D J C Z 

ACTINOLITE 
[3 12 1 

^CRiSP2.l5 
-Fife Edit Tools Area Fourier QP, ELD PhlDO - Statistics' Calculate. Options Window Help 

ZJSJ:XI 

!^^ipif^f|o|»giiw^^ wJ -A-i; t.'-jR.ffi *5 l̂-.--'S -f'J _JDJ XJ 

d 
Neg#J910 Job# 041191-12 

r Lattice-

Refls ,h k ^ 

r 2 ^ (T^ 

r , 3 l T ~ . J 2 Z - ' p : Uribend 

-- Refoie I n AUo Fj'EenL." , 

a= 6.1485 
b= 5ii439& 
y=S4.0S8~ 
MR= • 

4.T>^--fi-^.^&-m^W-^}>> \-. yp>\- I n J - i 
fi^t:^<^gg^WaSrifj^t^.-:f.^ f C ^ i J i ^ ' f ^ ^ ^ l . - J l i im. l ln M I . * . . 

-Displ^—I 

P" Shape­

ly Zoor*< 

r ZoomY 

P Marks 

| l Phase IdentiHcatlbn |Vdm:d?spaangH(j9Mti» 
^r-Lattice 1 . 

UC 10.2009 1/A±fi^v^ 

- Lattice 2p- - ; A -

U 'jo2009 l/A + f m ' ^ 

V J0 2271,..1?A+}2J^ 

*U'V|125.94..*-'"±|P 

1-^ |90 OOG !T ± Ho 

' P>>. 

i # 1(777̂ 1,1 )Y=252A; 

[ 5 & r t | | ' j ^ " i ^ - ^•g.lIig&CRIS...,-.- ^MicroC I #¥orne jfrmA... I B^ °b . f . { ' \ ^ 0 Q ^ 7:p3AM, . 



D 

D 

T N - 5 ^ UriAe!--?ity ol.washi«Ston .'JEy;..- FRI £2--OiT-04 gl!4S 

Cursor! A748lieV •- i m • ' 

;.e. i ... . 

... . • j . i . . 

j j , ; 

1 : 

I 11 

iClAA-fV-i 

M.......L,..j|/L 

= I 

• S 

J...:. 

H 
- ...i-

fli ! ii /I 

f" " - . i • C . J , ; l i h 

r i i iii,[-JT 

A n s i >•'=• i .s 

^r-li . 

K ! .•••. -I .-• .•• > . t .^•. ; . ' 

J • • l r -1^- 1 • • • i - i r . 

A j i / ! ' { • . i ^ - \ ! 

• r -1g- -K 
/•. l .- !,• 

i - ' . • — I - ; ••• J . •< l u ^ i 

3 5 9 4 ^/••• i ] 3 

3 4 9 -^-A- 6 2 

Vf«i-: -la^Jii.-^ ^ffl-'i'iS iii."t.'- • . iB i ' T i ' 

. . ' • ^ • . • ? • • . 

CT." , „.. t / 
i -~ T-

I ' - i ' B . " • ' •• 

FD9:r^*Al< 

8 4 1 1 9 1 

{•TjiC: - H r ^ t ; - POK EDOJK K FD3:GAK 

•3 i - K 

-13--K 
f "t L.. " " ' ••"•'. 

K--K 
C A - K 

FiL'-K 
r-4A^^i^; 

f • 

-. ; '^ P L H K 

i 1 3 3 1 
3 t>9^ 

- z i i . ':;• 

3 9 
• 3 4 7? 
•344.4 

-

K - F A C AJR 
1 . ij 3 0 . 

.1 . S « 8 
0 A^^Sfi 

1 90 6 0 
• t f , 9 4 9 

•y . 9 9 9 
s . 5 4 9 

C9L/CREF-
1 ,-0ti0 

8 . 3 i 7 
0-. 0 2 9 

8 , 0 0 4 
8 . 2 : 9 2 • 

0 , .426 
0'.-0,8 9 

i / Z t^' 

ATOr-iA 
2 i ,.-yi9 

• 7 9S.0 
S^=^51. 

09 ,0 6 • 

. 4 . 3 3 
. 4 = 49. 

6 1 =77 
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'vÔ OOOO 
10:0000 

.-. 
, 

; • . . 

• ' : ; • ' 

: Tsite 

Leftover 
d " ' '-..-

0:0000 
^ 0:OOOd 

\; 

0.0000 

JC si te 
- . , - - . • _ 

0:0000 
0.0344 
4:6983 

: 0.2255 
0:0000 

: 0 site 

Leftover: 
'' , 

; .0.0000 
• 0:0000 
0:0000 

: :o:oDOO 
0:0000 

otdooo 

B site 

c / ' 

1^8331 
0:0000 

Bisite:: 

; Iii.eft6ver 

0.0000 
0:0000 

. • : . • . . • . 

0 

Asi te 

0;0000 
0.0000 

Asite 

Leftover 
• 

• ' 

: : O : Q O Q O 
: 0:0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
trenioiite 
none 

Total 
%Fill 

8 
100 

4.9582 
99.1637 

1.8331 
91.653 

0.0000 0.0000 

Calcic Arnphibole 

S a m p l e * 041191-25-690 

Values Satisfied Conditions 
(Ca;Na)@B 1.83r(Ca^Na)@B:>= 1 ahd:Na@B< 0.5 
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Tsitie 

Leftover 
>' 

0;0000 
:o:oooo 

d.'. ' Z ' d - " 

d "d"..-". 

0.0000 

G si te 

:o:oooo 
. : : Q . 5 2 1 3 

: "3 : i79 i 
I 1fi29£l6 
: :o.oooo 

d - - " . ' . . . . . : •' 
Cs i te ; 

Leftover:: 

; vQiOooo 
•io:0ooo 
0.0000 

• 0:0521 
0;0470 

' 
0J0991 

Bsi te^ 
• .- ; z • ..• 

' 

:x. -

• ; ; . • • : , _ 

::t:8947 
: o:oooG 

' • ' • •. •• - ' ' • S ' 

B site 

: Leftpver 

..ro.oooo 
•:: 0.0000 

0 

As i te 

0.0000 
.0:0480 
Asite: : 

, Leftover 
• ' . ' 

-'. 

. ^ • 

: o:oooo 
: (0:0000 
• i ' . 0 

Prefix 
Nanne 

Modif ier 
Group 

Sar i ip [e# 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na;K)gA 
Mg/(Mg+Fe2) 

Si 

none 
Total 7.9157 
%Fill 98.947 

actinolite 
norie 
Calcic Ariiphitiple 

041191-61-15287 

Satisfied Conditibns 
1.89: {eaiNa)^B>=: i ^rid Na@B < 0:5 
0:66 ea^B>=1.Sand;(Na;k)@A< 6.5 
1̂89? u{Mg/(Mg*Fe2)j>= 0.5 
0;05:Sr^7:5 
0.70 (Mg/(Mg+Fe2))< 0:9 
7.70 

5.0000 
100 

1.8947 
94:7357 

0.0480 0.0000 

Mineral Analvs is Program (Version 5.0) 



J I I J c u c u c u L CU CU CU uu cu c cu uu J c u c u 
TREMOLITE 

[ 1 0 1 ] 

^^'CRISP2,1 

File Edit• Tods * Area Fourier CIP. ELD PhlDO Statistics' Calculate. Options Window* Help 

Neg#5395 Job# 041191-65 

-m̂. 

+ 

d 

Ĵ  

Lattice-; 

Refls'h k 

^ i-|v~'.Ia 
.r'-2jr:' 'p^d 

s= 9.3885 
b= 5; 0395 
r=74.692 

r '3[ i^;.Fi~~.-"|7. Unbend 

Befinej n^Auto F t&i.d'. 

Phase Ident i f icat ion ft-om 4 J - s i i ^ c i i i ^ | : | 3 ^ ^ 

r Lattice 1-

y - J0.1104iiyA±[^X 

V J0.2058i:VA-± JoJ ?J 

U'V Jl05.31;'- +fciT;* 

G matches (3 phases) 

. ' Find I Save... j 

U , J0.11p4.lVA~±|20 ^ „ 

V ' J0.205af1/X+[20''5S,. 

U'V Jl 05.31-'* ' i j Z p : , ! ' ' 

r2.1^0PPP ' ' ± [ ^ * 

[)> 

Ready 

Clear list Gose 

l - 'C 2 0 2 ] 0.364 0.000 0.001 'ul 
.FUe : T:'>'InagesNNLkon Can PLCS-NED-patternsNTIFF Inages by 

Ul Ul CZone laKes] U'Verr Uerr Uerr • 

T reno l l t e -: Latt ice=MonocLinic , Base-centered (C) 
0 - 2 . 0 C 1 1- - 1 C -2 0 -23 0.357 0.000 0.001 

Mag-rCunnngî n ' ; La t t l ce=nonoc l ln l c . Base-centered CC) 
0 -2, >0 1 1 -1 1 - 2 0 -23 0.214 '0.000 0.001 
0 2 0 1 - 1 - I ' C 2 0 23.0.214 e:000 0.001 

Uinch i te 
0 - 2 , ,0 
0 2 0 

: Latt ice=Monocl ' inlc . Base-centered (C) 
1 1 - I . e . - 2 0 -23 0;364 0.000 0.001 
1 - 1 - I ' C 2 0 23 0.364 0.000 0.001 < 

l i a s t a r t J I I ^ ^ m a | ] | «%CRKP2.1 IWcrosoft Word K^< fe#^ 7:56 AM' 



0'-
INTE-% : 
LABEL = 0 4 1 1 9 1 - 6 5 1 5 2 9 1 
l l - J A N - 7 3 0 0 : 0 7 : 4 5 

4 2 . 1 0 2 LIVE SECONDS 

0 

ELEM 
MGK 
ALK 
SIK 
CAK 
MNK 
FEK 

TOTAL 

CPS 
96.718 
9.976 

342.099 
140.778 

3.183 
30.949 

WT % 
ELEM 
13.365 
•.0.828 
26.589 
10.432 
0.340 
3.047 

WT % 
OXIDE 
22.161 

. •1.565 
56.882 
14.596 
0.439 
4.356 

'100.000 

USED PEIF: USER 

D 
1. 0 — JR M — 05 0 0 : 0Q I 1 3 
RRTE= 15CPS 
R S = 1 ̂  9 S ̂  1-495 
R -0-41191 —e 5 15 291 

SiKo< 

S U R E I R Q L J R N T 
T-I:M:E"' '=- : - ig' i--S:E:c 
R R S T = 2 0 0 L ^ E C 

Mr>K« 
riKo<~CrK6< 

D 

•mm 
3 3 C N X 

^ 

rFeKo<" 

4 ; 00: 6 ; 00 
2 . e S K E V 

, j ^ 

8i00 
10eV/ch R 

^Htita 

E I D R X 



Si02 
AI203 
Ti02 

Cr203 
Fe(total)0 

MgOt 
MnO 
CaO 
Na20 
K20 

Total 

WttPercerit 
56.882: :̂ ^ 

. • :1:565::':-.: 
0-: ... .1-
0 ' • ' • -

4-356; : : i 
22:161 : ' 
0;439 :a 

: 141596 :::.5 
• : . o ^ : - ; : ' 

• ^o. ' . :::'^-

. , • . - : 

99.999 

• • : . . . . . • . , . • • 

Si+4t 
Al+3:::::-; 
Ti t*" : ft'•:;:;; 
C r + 3 : ' 

^emzz 
Mg+2 Z-
Fe+2r':-:: 
Mn+2 ?::: 
Ca+2':';:;::: 
Na+^v:;::,,:: 
K+.^:'::::". 

' • y y . - . J , ••.•: • . - F ••.. 

ipns: < 
7.7295 
0.2506 
0.0000 

:£G:Q000 
0.0134 

: ; 4^4894 
:,::0;4801 

• ;o:o505 
:̂ ;2.1249 
:::o:0000 
j:0:000o 
Excess:'. 

Tsite; 
:7:7295 
:?o:2506 
::o:ooop 

' d' 

' • - . . . 

• ' " • 

r.: - " • • 

* . • • - • • • . . . • • • : . . . : • : . - . 

;T:sitei 

: Leftpver 
.:':. ::̂ :\': 

:o:oooo 
D,oooo 

. • . . : : • . . : . • : . . 

..:. -:-..-
• ' . 

0:0000 

. - ; • 

C:Site 
• ' - - y ' ' -

• y '. '-

:--• y ' . . ' '. 

0.0000 
o;oi34 

: :4:4894 
i 0.4801 

. : 0^0171 

• - . - • 

: G site i 

Leftoyer 

• • 

: : 0.0000 
0:0000 
0.6000 
0.0000 

. 0 : 0 3 3 4 
• • • • • • • 

: , . • ' . t 

0:0334 

B site 

< 

: 1:9666 
0.0000 

Bsite 

Leftover 

: : : 0^583 
0.0000 

•I . . -: •• -..- — d -

s 0.1583177 

A site 

: 0.0000 
0:0000 

Asite 

i 

Leftover 

J 
:' 

i 

4 0:0000 
i0;0000 

: t . : - 0 

Prefix none 
Nanrie tremolite 

Modifier none 
Group Calcic Amphibole 

Sample* 041191-65-15291 

Total 7.9802 
%Fill 99.752 

Values Satiisfiied Cbriditioris 
(Ca,Na)@B 1:97 (CaiNay@B>= 1 arid N^@B < 0.5 

Na@B 0.06 iCa@B >=1;5:and:(NavK)@A < 0.5 
Ca^B 1.97:(Mg/{Mg+Fe2J)>=d:5 

{Na,K)@A 0.0631:^7:5 
Mg/{Mg+Fe2) 0.90 (Mg/{Mg+Fe2))>= 0.9 

Si 7.73 

5.0000 
ido 

1.9666 
98:3281 

0.0000 O.oooo 

Mineral Analvsis Program (Version 5.0) 



I J J L L_3 L_j C U c iD c n ] CZD c u d ] C=D C=I] CZZ] CZU C D 

Neg # J105Q, Sample #041191-78 
ACTINOLitE 

[ 1 3 0 ] 

*^CRISP2.1 

File Edt- -Took Area Fourier CIP EiO PhlDO Statistics Calaiate ' Options Window Help 

0 
o 

'ZdZZ::- • fMfZ.S:'fr~-: 

* 

* • . - • 

• ^v'.-' 

^ ^ l l S J J S J 
r r — C O ' 

-_—«> 

i=si^. 
• - • J i 

=—<o 

EIS -

- Lattice '• 

Refls h k ' 

C s f r - ^ ' f T d f7 Unbend 

fiefineir AUor„C8nt.; 

a= £ 
b= 3 
r= i3 
0K= 

8ie£ 
29BJ 
-.546 

9, 

- Estimation 

<~ integration 

lif Shape fitting 

Estimate T , £roto 

Pl letnove' ied're 

r finsx ' 

<!• Inl 

col Synth 

Jleclions -

- Display— 

r Mip' 
17 Shape 

17 ZoonnX 

r ZoomY 

p Maiks 

17 Index 

SJ2<| 

Do all } 

Pass 4 f T I 'e^.e' - . . . •<, 

Save.. I gear listj Cbse [ ' F 3D» 

I 138 r e f l e c t i o n s es t ima ted • 

U ^ Good Intertsfty 
" ' tiposlion 

Good irrtensiy, W Too weak; no 
but irasplaced- *• •• curve ft done 

Iirpossiblef 
• to estimate * 

SI ^ Phase Ident incat ipn; f rdnp i | i i iKg^ 
-UtfeeZ-f-; r-Lattice 1—r-T— 

U • |019G2 1/A.i 

V )0.4061 1 /A i 

U > , [48.454 • ± -|0.2 • 

4 matches (2 phases) ' ; 

Fnd , . Save.. 

U |01362 1/A + J2 0 X 

V - |a4061 VA + f J o ' ^ 

U'V|48 454* ±|2.0 

Clear ist 

e e i 3 1 >i c ~ i r - 3 e i e. ise e.eei e.eer 

j ; F i l e i^TrMnages- jMikon Can Plc«NED pa t t e rnssT IFF Inages bv 

I Ul . Ul [Zone„aHes] U'-Uerr Uerr Uerr 

i n c t t n o l i t e 
0 . 1 3 - 1 !• .[ - 1 - 3 .03. a. 

- t L d t t Lce=f1onocL Ln Lc p* Base-centered (C) 
mmimi^m 

e e i 3̂ 1 l .c 1 -3 :<e] e.i43 e.ees e.ees . 
, ( •' IT- '- ; : 

I R i c h t e r i t e • . L a t t i ce= l1onoc l in i c , Base-centered (C) 
1 .,..3 -1 i,c -1 -3 ei e. 1S6 e.eei e.ee? 

<e- e 1 - 3 1 1 c • 1 -3 03 e.i56 e.eai e.ee? 

. @ 1(5^.280)^=230' • "̂  "- ' ' • : - - • iReady 

•ggSta r t l l J ^ @ <D iS? g s 3 |.J g j J lOS l Match.doc-Micros,..||<iJiCRISP2.1 5:37 PM 
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L. I I I I 

SI02 
AI203 
Ti02 . 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 

; Na20 
K20 

Total 

1 i 1 
WtPercent 

61.87 
. 0.73 

: 0 
0 

. 5.32 
19.46 

0 
12.38. 

0 
0.24 

100 

i 1 - ! \. [ . 

Si+4 „,,, 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

Ions 
,, 8.0000 

, 0.1423 
0.0000 
0.0000 
0.0227 

. 3.9500 
0.6278 
0.0000 
1.8238 
0.0000 
0:0704 

Excess 

~ ] C 
Tslte 
8.0000 
0.0000 
0.0000 

.„„ 

Tsite 

:z . c~ 
Leftover 
: 

0.1423 
0.0000 

i 

: • • 

0.1423 

- L 1 
C site 

> 

" • • 

0.0000 
0.0227 
3.9500 
0.6278 
0.0000 

- - • 

Csite 

CU 
Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

• • 

0.0000 

c u c 
B site 

,. 

• 

1.8238 
0.0000 

: B site 

UZ- cu 
Leftover 

<• 
• • * ' 

' 

0.0000 
0.0000 

0 

J L Z 
A si te ' 

: - ' - • 

0.0000 
0:0704 

,A site 

. • Z U -
Leftover 

• 

-

.= 

0.0000 
0.0000 

0 

c u -CZl 

Total 8 
Prefix none %Fill 100 
Name actinolite 

Modifier none 
Group CalcicAmphibole 

Sample # 041191-78-778 

Values Satisfied Conditions 

;_ 

(Ca;Na)@B • 1.82 (Ca,Na)@B >= 1 and Na@B < 0.5 
• Na@B 0.00 Ca@B >= l.b and (Na,K)@A < 0.5 

Ca@B 1;82(Mg/(Mg+Fe2))>=0.5 
(Na,K)@A 0.07 Si > 7.5 

Mg/(Mg+Fe2) 0.86 (Mg/{Mg+Fe2))< 0.9 
Si 8.00 : • 

4.7429 
94.857^ 

, - " • • • 

• 

> 

1.8238 
91.191 

' f'"' 

• " : 

•-

--i / 

0.0704 0.0000 

Mineral Analysis Program (VersiontS.O) 



-J I J l _ J zu CZl uu UJ cu cu uu uu CZD 

Neg # J1072, Sample #041191-83 
AGTINOLITE 

[2 1 1 ] 

Iff] Jil 
;(=ae Edit Took Area Fourier OP €LD PhlDO" Statistics Calculate Optiais Window Help 

.Jrijxj 
^^^-^^•^'^:^ 'P^' ' . ,V^^^-*K^^^ "i . - ; ; - • - i.-

- r -
— i n 

CO 
CNJ 

__—eo 
O ) 

yM}-k 

CNJ 

OO 

Refb h . k 

•Ci f l l [Q^ 
r s f o - ^ f r 
<̂  3 f i ~ : ( T " F Unbend' 

Befine I r AutoT Cent. 

a- 5.438a 
b='3.6172 
y=l l2.354 
Ofe 9 

r Display— 

F M a p 

|7-Shape 

17 Zoon*< 

r ZoomY 

rEstin^ion 
C Integration 

(!• Shape fittng 

Estimate |~ Eiotc 

F Remove'red'H 

r ^p . 
(^ InL 

col Syr* 1 

Section; 

..F jvlariw 

17 Index 

Bo^i 

Pass 4 [T 

Save... I 

3̂k Phase Identification from;d^spaciri® 
-Lattice-1-

U |01988_1/A±{20'2: 

V jo 2989 1/A-±I2JX 

U'V |67.64G * *+ [oT -

8 matches (3 phases) 

. Fmd I Save . I 

Clear { 

(e,e) 

Close I 

i.(Sa;^/^.. 

r x 
nix 

-Lat 

U 

V 

uy 

1'^ 

tice 2 p — ^ 

|6 tSS3 1/A 

.|0389;1/'A 

|B7S46 • 

|90 000 • 

± [27 X 

±]2.0 % 

±)20 • 

±|2o : 

Clear fist Qose 

1 c S-1 4] e.223 a.001 e.eea' u\ 

n I I III i ! 1̂  

inrSS f23456fV9jil345678?Jl234^6789|l2.3^56789|123456789 

i i - ^ ^ , • ~_ • ' : 1. 

F l ie I T:Mnages\Nil<on Can Pics^ED"p^tte^ns^TIFF Inages; 

Ul * Ul CZone asei ] U-"uirr Uerr Uerr 

;_Latt 1 ce=nonOCi in jc j , Bgg^^'^'^j"]f"i* '^^^ 

2 4 0 : -4 2 -2 : e.264 0.ee4 e.006 

, : Lattlce=Orthorlionbic: , Sinple (P) 
1 --f,! -9 c-16 7 -11 e.072 e.eea e.004 
1 1 9 t , i 6 -7 -1 ] e.e72 0.002 e.ee4 
1 -1 -9 t 16 7 n 0.072 0.002 0.004 
1 - 1 ; 9 [-16 -7 n"0.e72 0.002-0.004 

Holnqu 1st i t e i Latt lce=Ortliorlionblb , Sinple (P) 
1 - 1 - 1 0 ' 4 -1 C -S -1 -43 0.223 0.001 0.002 
1_ 1_^1 0 -4 -1 C 5 -1 4] 0.223 e.001 0.002 

@|(74S,352)Y.223 [Ready 

S lAuRi r ig - (., !]Home2000.".. E l Home IS Jobs EJFfmAnalyse... ^ ( ^ ^ ^ ^ ^ Q ^ ^ .4:02 PM 



r — 1 

(—1 

^ 

INTE-% : 
LABEL = 0 4 1 1 9 1 - 8 3 SP 1 5 3 7 5 
16-NOV-72 1 8 : 5 4 : 1 9 

3 6 . 9 2 8 LIVE SECONDS 

ELEM 
MGK 
SJK 
CAK 
MNK 
FEK 

_ T O T A L 

P USED 

D 
i * - ^ -

WT % WT % 
CPS ELEM OXIDE 

5 1 . 5 0 5 8 . 6 4 3 1 4 . 3 3 1 
2 7 4 . 6 9 6 „ 25. . 925 5 5 . 4 62^ . . 
1 1 4 . 6 0 1 1 0 . 3 1 2 1 4 . 4 2 8 

0 . 6 7 7 0 . 0 8 8 0 . 1 1 3 
9 1 . 6 6 5 1 0 . 9 5 7 1 5 . 6 6 5 

1 0 0 . 0 0 0 

P E I F : USER 

NOV — 0 -4 1 e s 5 ^ : 5 2 S U P EI R Q U R N T 
L,^RTE= -4GCRS T3-ME= 3 T'L: S E C 

rf ^ = 
U^ = 

n 
u 

n 
u 

n 
J 
r ~ 

r~ 

— 

SQ-F-e^ 2 6 7 - 6 R R S T = 3 QOL-SEC 
0-41 I S l — Q 3 SR I S S N ' S 

{ 

: •yku. 
• t ^ - : • 

i 
-,̂  

—1 

.1 - y :.. -. . 

SiK« : 

•J- - M ^ • 
' l r ' . . . . . . . :|||i|L.-. 

MgKoc ĵ CaKo< MnKcx J | | Ĵ  

J. HIKcx ^ ^ 1 iK« tJrK« # - e K « • » : A ; 

<2.:m ^4 .00 ' 6:.00' 8^00:^^ '^ 
S e C M T 2 . e 3 k E V 10eV/ch R EORX 

• 



J I J u u c u r I u z 
SIOZ 

AI203 
TI02 

Gr203 
Fe(tptal)0 

MgO 
:Mrio 
CaO 

Na20 
K20 

Total 

Wt:Percent-
.55:462-: 
• • : ^ : ; : - d . 

• :0 . ' . : : : • : 

. , • 0 - • • : , : : : 

: : 15:665' .:• 
: 14:331: :̂':' 

0:113, ; 
14.42? y^ 

. . O y • • • . • • : • 

0 y 
-.. " ---' 

99.999 

Si+4^ , 
Al+3 
n;i*4 : 
Cr+3;; 
Fe+3 
Mg+2 
Fe+2«:;.::"; 
Mrvf2 : 
Ca+2 : 
Na+ : 
K+ 

ions 
i ; 7.9238 
:,G:0000 
: -0:0000 
„:v0.oooo 
::o:oi:68 

3.0524 
^ .8527: 
:0:0l37 

. 2;2083 
0:0000 

:.:o;ooQo 
Excesis 

Tsite 
"7,9238 

•.:o:oooo 
10.0000 

• ' . • . ••• • 

Tsite 

.Leftover 
, 

0:0000 
0:0000 

-,. . 

• : • • • • 

0:0000 

Csite 

0.0.000 
i ) :o i68 
3.0524 
1.8527 
^:0137; 

:^Gsite ; 

, Leftoyer 

0.0000 
:o:oooo 
:0;0000 
^ : o o o o 
0:0000 

0:0000 

, Bisitle : 
• , . • • 

i_ 

J : . , • . • - • . . • 

; i2.oooo 
o:oooQ 

• • • • ' 

• Bsite : 

Leftover 

0.2083 
0:0000 

0:2083437 

Asi te 

O.OOOO 
. 0.0000 
Asite: 

Leftover 

•i 

•! 
•-

• • 

: OiOOOO 
,0:0000 

0 

Prefix 
Narine 

Moclifier 
Group 

Sampte # 

Values 
(Ca,Na)@B 

Na@$ 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actinolite 
hone 
CalcicAmphibole 

041191-83-15375 

Total 7.9238 
%Fill 99.048 

Satiisfied bohditibns 
2:00; (GaiiNa)@B:>^= 1 and Na@B < 0:5 
0:00 ea@B >= i:5:and^Na,K)@A < 0.5 
2:06 :(Mg/(Mg+Fe2)y>= 0:5 
0:00 Si: > 7/5 
0.^2 (Mg/(Mg+Fe2))< 0.9 
7.92 

4.9356 
98:7123 

2.0000 
100 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 



1 I J L I J L J 
Neg # J1078, Sample #041191-103 

ACTINOLITE 
[ 1 1 1 ] 

Fite Edit Tods Area Fourier OP EIU PhTOO Statistics Caicuiate C^tons Window Help 
JSJiSJ 

Rete h • k 

riff" p~ 

r 3[2~ fT" 17 u, 

b= 2.667(5 
r=ie3.e8i 

Unbend 

B e d r w j r Aato'n CenL 

-Display—I 

P Shape 

p i Zoon^ 

r ZoomY 

C Integtatioril ' •" C Amp 

C, Shape (itting (* Inl 

£stimate|}~ Ecotocol'»''Synlli j 

P Maifcs 

P Index 

(e.e) 

'S^e.-.| Oeaifet] Qose | 'P '3C 

r LatUce 2 f -

U jo 1204 1/A 
i 

V JQ 3362 1/A 

U'V {76119 •, 

ralsOQpC' 

J 

@|{706,4pO)Y=208 , ' . , jReady 
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INTE-% : 
LABEL = 041191-103 15400 
22-NGV-72 03:47:15 

20.0 61 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
CAK 
MNK 
FEK 

TOTAL 

CPS 
124.022 
6.779 

735;960'' ' 
288.671 

1.745 
293.407 

WT % 
ELEM 
7.675 
0.252 

25. 6T4 
9.579 
0.084 

12.933 

WT % 
OXIDE 
12.725 
0.476 

54'. 797 
13.402 
0.108 

18.491 

100.000 

USED PEIF: USER 

2JL—MOV —0-4 0 3 : -4'?'= 3 2 SUP 
Rf=lTE= ig0GF»S TXM 
F B = I 'F"? '^^ I'F 7^9 F=»RS 
R =0-41.191. —103 15 -400 

ER QUFINT 
E = 2 0 L S E C 
T=- 2 0 0L_SEC 

-;2rw^00i"-^=:^-^ 

3 - 4 O N T 
m^-0@:-"-f'r:-: v̂ :̂ is;̂ :00---: ^•8-/00^ 

2 . -4 0 K E V 10eV/ch R E D R X 



I I L 1 L 

SiQ2 
AI203 
Ti02 

er203 
Fe(total)0 ; 

:MgQ 
MnO 
GaQ 
Na20 
K20 

" 
Total 

WtPiBrcent; 
54:797;: 
0:476: :: 

- o ? :•••::' 

" : j2i-Ud 
: 1,8:491':5 
^ 12 :725 : : : 

0:108^ : :•; 
13:402;* ? 

....Q.,,.„.., 

• " Q y d d d 

••-•:.•. d ' . : 

99.999 

Si+4 
Al+3: • 
Ti+4:.- d y 
Cr+3 : : : 
Fe+3 
Mg+2:. 
Fe+2 :::•.':;: 
Mn+2 
Ga+2".; :::;:• 
Na+ 
K+.::.:::."-. 

'': ..-

; ions: 
r:/7;908i' 

0.0810 
:: jo.OOOO 

0.0000 
0.0201 

::: 2:7378 
: 2:2091 

:: 0:0132 
:/.; 2:0721^ 

0.0000 
.0:0000 

Excess;. 

Tsite 
:7:908i^ 
:o;08io 
^ 0:0000 
• • ' •. ' • ' ! 

Tsite^ 

, Leftovei-; 
• • * • ; • • ' - . 

OiOOOQ 
0:0000 

,' ' 

. - • , • 

0:0000 

Csite: 

;.-0^0000 
• 0K:0201 
^:7378 
2:2091: 
0:0132 

Csite : 

Leftover 

r . :0:000O 
: : : 0:0000 

0.0000 
: OOOOO 
: o:oqjDo 

: 

0.0000 

Bsi td 

J 

'. 
• • • • 

; • 

2:0000 
: 0:0000 

. • • 

•;B site 

Leftover 

0:0721 
0.0000 

. • . • • " ' 

0.0720902 

A site 

O-OOOO 
0:0000 

•A^ite 

Leftover 

: 
;. 

o.aooQ 
0.0000 

• U Q 

Prefix 
Namie 

Mbdifier 
Group 

Sample# 

Values 
(Ca,Na)@B 

NajgB 
Ca@B 

(Na;Kr@A 
Mg/{Mg+Fe2) 

Si 

Total 7.9891 
none %FIII 99.864 
actinolite 
none 
CalcicAmphibole 

041191-103-15400 

Siatisfied Conditions. 
2.00 (GaiNa)@B >= 1 and Na@B < 0:5 
b.00 Ga@i:>= 1:5 and {Naik)@A< 0.5 
2:0& (Mg/(liflg+Fe2))i>-'0.5 
0,00 Si>7.5 
0.55 (Mg/(Mg+Fe2))< 0.9 
7.91 

4.9802 
99.^034 

2.0000 
100 

O.OOOQ 0.0000 

Mineral Analvsis Program (Version 5.0) 



i I u . i -̂  J 

Neg # J1069, Sample #041191-110 
ACTINOLITE 

[ 3 2 1 ] 

Fife-'Edit' Tools (.Area-Fourier. CtP .̂-ELD.,PhItX5 Statistics Calculate" Options ^Window Help*-' 
MSI 

A-;;?Ts^i" 
- • ^ ^ 

• * - , » % " * * » 

• I, -^u •^ • ' • . " - ' i r p j f »• . . * Jt *• -t., - i t 

^ • f •!• t : 4 '^-v'-'H U ^ I ' P ' T X ' . , k * . ' , ' ^ * >•- < •• 

far*——^JS *| 
" - " * * • ' ; • ' C O s ĵ=* *.,<* 

E2f ^ ' '•' ' 

'&Ei;p:flr»;sijoe9aft̂ M 
Latbce-

Refis h 

'•^ 1 « . » - , - * . * • • . 

a= S.3S4S 

y=u2,97 i 

HR= Is-: 

l e f r ^ n Auto r-l Cwit-': ' 

rEshmaltoh: 

„...u 

. ^ y •" .^ ^ ^ -g-: 

. r r JntegraJionr', v ( , '^np.j^ 

<<'̂ f£hape fitting •»..\<r:'>inL"';| -̂ -
.,ea«,̂ :__ ̂ UdUd^^^Z^T^^^l' 

— • — " ^ ' - - . ' i ' - ' y - . , . ' - ' ' f h - ' ^ ' - j . ' " . - - ' . ' • • • • ' . ' 1..'•:?.'.-••--• ' . • i 

Phase Identification froniJdrspacihM31S»B|^ 
rLatticel: 

V' '|05295!i/A±JTTX; 

r.l:atfice;2-nM 

0:>,|0.201.4:i-/'A±l2¥, ?1, 

1^-190,000 

b'male-. 

J 13ji)atch« 0 irfwsesj -.^j^--; 

•- 'r.^rFJnd'l}, -"; Sai| l - | ' - i } ; ^ ; : c & i l k ^ j ' ' Close j 

Jfj 8 F ^ \ . 7 6 - I t - 5 ? ?3 0.-455 6.601 0.985' T3^ 
) F i l e 1 TlNlnagessMikon Can Pics«\ED patternsNTIFF Images: 

Ul Ul CZone aHes] U^Uerr Uerr Uerr 

(Ret Ino I i t e ^ ^ j L a t t i(»=ltonocllnV9 .. fas 

1 1 - 1 ,4 6 6 t -6 4 . - £ ] e.G82 8.661 6.665 

'Tfl1fflfIT'rtl!|lfl 
1234c6789 12341:6789 1234k?JJ 23456789I1234s6789 

INaFeflnthophiil t .Latt lce=Ortl iorhonbic . Sinple (P) 
2 - 3 6 7 6 -2 C - 6 -4-21] 6.461 6.862 6.665 
2 - 3 8 7 e 2 t e 4-21] 8.461 8.882 6.685 
2 3 6 7 e -2 C 6 - 4 21] 6.461 8.662 8.685 
2 3 8 7' 6 2 C -6 „4 21] 8.461 8.8e2';6.6eS „ 

J J 
lEnst/Hip Pbca : Lattice=HeHagonal , Slnple (P) 

3 2 - 1 7 - S I C 3 16 29] 8.196 6.881 6.601 

li-vf' . y f ' L - - • « • - ' ! • : 
I i,f y,- - - ^ . . . J - =-:,*. 

lWstari:t|'F^'i"^j|£>^iip",^fa%|'| #|J1081.:.|'^"H^'e:uTaHon^ '] li3cfcs""''|Sfnii^:^1^JIl4ipl^#M^r^^^^ .»5%M J 



n 

INTE-% : 
LABEL = 041191-110 15410 
23-NOV-72 05:21:42 
147.664 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
K K 
CAK 
TIK 
CRK 
MNK 
FEK 

TOTAL 

USED 

CPS 
23.791 
7.64 6 

117.057 
1.903 

37.071 
0.420 
0.291 
0.684 

27.231 

PEIF: USER 

WT % 
ELEM 
9.586 
1.850-. 

26.526 
0.717 
8.009 
0.128 
0.088 
0.213 
7.816 

WT % 
GXIDE 
15.894 
3. 4.96 

56.749 
0.863 

11.207 
0.213 
0.128 
0.275 

11.174 

100.000 

ib-M 

2 2 — NO V — 0 -4 05 = 
RRTE = 25S-41CRS 
Fs= ises--^ 
R = 0 - 4 1 1 9 3- — 1 1 0 

2 3 = 2 & S U P E R 
T 3 ; M E = ^ 

l.S;&3: .F=*RST== 
1 5 4*10 

Q U R N T 
i J* @l_ S E C 
2 0 0 L S : E C 

'•2V00-:"".::-'':--';:v:;^:;:00 

2*4 C N T 2 
Gdm 

-4 0 K E V 
8; 00" 

10eV/ch R E D R X 



1 l l l l 

Siq2 
AI203 
Ti02 

Cr203. 
Fe(tOtaOO: 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

...J . 1 , .1 

WtPercent 
56-;749-;: 
.3:49&;. •;: 
0:213; % 

;o:i28- ' 
iri^4;_..-

: 15:894:: 
:o:27&::-
1:1:207: s 
• • . 0 : . : : ; : : 

0:863 ; : 
" "'. 

99.999 

1 1 . 

Si.+4 
Al+3 
Ti^4::^ 
Gr*3:^: •::.: 
Fe+3; V 
•Mg+2:,;.;.::.;:: 
'Fe+2^;;-:;;,;: 
Mri+2^ -'̂ Vv, 
jea+2.;-^::;,; 
Na+ 
K + . . : ; ' ' . • : : ; • • ;• 

1 L 

lons • 
t :7.839l ; 
;: :t i :56^i: 
• : 0:0221 
:-!:0;0i40 
: -0:1858 
: 3^732 
f -1^0842 
.:vo;o322 
-;';i.6585 
: :;o.oooO 
: ;0 ; i52 i 
Excess 

..J 1 

T site 
;7.839rl 
:;P;1609 
'0.0000 

1 

[ . . . 

:; 

: Ts i te ; 

1 1 
Lieftover 

; • •• • ' . • ' • " . 

0:4083 
0.0221; 

i - . .....••. 

. 

' - • ' ; . 

0:4304 

) . 1 1 
Csite 

r;:;:.; y •• 

: O:-014O; 
':>0?185& 
; : 3:2732 
J 1^0842 

0.0125 

^ • • 

; G site 

1 ) 
Leftover 

; „:0:OOOO 

' ;̂ o.oooo 
0.0000 

^0:0000 
0:01.97: 

0:0197 

1 1 
. B;site 

" 

1.6585 
0:0000 

B sitfe 

1 1 
; Leftover 

:;o:ooO0 
0.0000 

0 

1 1 1 
Asi te 

• - . - • 

OOOOO 
0.1521 

' A;3ite 

1 1 
Leftover 

•1 

-' 
70:0000 

:;;O:0O0O 
* - •• : 0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

5.0000 
100 

1.6585 
82.9261 

0.1521 0.0000 

Sample # 041191-110-15410 

Values Satisfied Cohditions 
{Ca,Na)@B 1.66 {CaiNapB>>= 1 arid: < 0.5 

Na@B 0:00 Ca@B;i^ 1.5 and (Naik)@A< 0.5 
Ca@B 1.66 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.15:SiV7:5 
Mg/{Mg+Fe2) 0:75 {Mg/(IVIg+Fe2))< 0:9 

Si 7.84 

Mineral Analvsis Program (Version 5.0) 
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Neg # J1063, Sample #041191-116 
ACTINOLITE 

[ 2 0 1 ] 

File Edt -Tools Area Fourier QP BXi PhlDO Statistics . Calculate Options Window Help 

• - | g | x i 

££^^^J»^J3>i mzz .*?» .^Jnl 

.-O'-

'6 
o 

o 
-•o 

;:=—<o 
i=—^r 
^::—<n 
cr—tNi 

£ : : — C O —— 1 ^ 
^ • ~ t o 

- = — f ^ 

c 
(3 

u 

^ — r l - ' - ' CO 1 
2 — i « J ^ •<? J 
- > . t n V . * CM ) 

0 3 
op < 
• •^ c 

1 , . ^ - ^ C O ' 

• ^ , i < o . , 

_ •OO u ' o ' m 

0 , 0 I 
fc—-CJ - , rf'Ss.o: tp < 

• ^ ^ ^ - ^ ^ . ^ 

S-T-«> .» ?<=>••: 
En—r*- J i«Jb o « 

^ ~ - t a \ . ' - ^ i * - ; 
~ © . - ? -iSt^i? 

ittiTiml 

L a t t i c e — — — : 1 r Display— 

Refb h k F 5 1 F I F Map 
W Shape 

17 ZootrX 

rzoomi: 

- |a|x 
a= 9 
b= 2 
7=88 

0K= 

303^ 
65Sa 
977 

11 r 2(0" fn . 
<~ s f T " [ T " 17 Unbend 

Refne l r A u l o r Cer*. 

- Estim^ion—; 

C Integration ' C Amp 

(• Siiape fitting <^ Irji 

Estninale|r" Protocol £ynth | 

f Remove'red reflections 

| 7 Mailss 

F Irriex 

Do all ( 

Pass 4 | i ^ 

Sana.. I QeaSst 

(6,8) 

Cto» I r 3D>> 

194 ref leot ions est mated ~~ , - _ g 
V * G o o d « i t e n s k y , K | ' Goodlntensi^, ' J U ' * TtM weak, no s s ImpossUe 
" • ' i p o s i t k i n ' ^ .but misplaced " * cuive fit-done ' ^ ' toestrhate 

„ i Phase idenuncatidn f rp iTi 'dy i i^Mi l8t$ i i 
Lattice 1 -

PliP:fJ ISlii! 

l3t{ ' ' |oi088 V A ± f r 5 ' X 

y .„|03814 1 / A - ± | I o ' x 

U'V J39023I.' t j o T * 

2 matchet [1 pttases) 

Fmd Save . 

pLatt 

U 

'V 

U'V 

r2 

iceZf-

|01088 1/A 

JQSfm VA 

|-<3CE3'* 

|MIOOO* 

±J20 X 

±|30 • 

±J20 • 

®iniG2.914)Y-214 ^ [Readji ; ;̂  U ^ ' 

, J B s t a r t | | | ^ ^ © 5i? ^ Q IJ @J1026Matc.. . | |^CRISP2.1 •-|£lHome2000 ...| ^ H o m e EiJobs ,^frmAnalyse.. . | | j § f < $ 5 # W @ ^ g ^ -psPM 



Q U H N T I K - Y 

Net Cciuni.'^ . 
'/'O 7 -i / • - • ,2:.ri. 

6 5 V -h/y- ".•A.i. 

b8., ;+. ; ; •- . , . 

• 5 ! . " ^ - - t . • ... ' ~ : 
h:B\:l if:H.K 

.1. -yi9w ih .•.3'-r 

1 . w ' ^ ~ : 9 • !>• : : ; - ' 

. • 'V ' - I 

• f ?...) t • 

Ci •! C 

' x y £.;•?' ^•iSSp-^i f f Q - t o n 

; ! i . . . . ; . 

t . 

.; i: 



J L ] C U 3 C 

Si02 
AI203 
Ti02 

Cr203 
FiB(total)0 

:Mg0 ; 
Mho 
CaO 
Na20 
K20 

Total 

Wt:Perceht; 
; 58:58' -vi 

i .52; : 
0 d' 

<o: :. 
• .•1:5;24:.;;:.:̂  

13:01: / : 
•0 " 

11:02.;: 
0.29: . 
0:35 : ; 

100:01 

Si+4 ; : 
Al+3 
Ti+4:^^ : : ; • • , : 

ci?*3: : 
Fe+3 
Mg+2 :, 
Fe+2 i ; 
Mh+2 : : 
Ca+2: 
Na* " 
K+ 

j jons 
• 8.0000 
;:0.2674 

' 0:0000 
0.0000 

;; :;o:0267 
2.7567 

..:;1.7894 

Tofoooo; 
.1.6827 

: :r).1199 
. 0:0806 
Excess 

Tsi te 
58:0000 
:-O!OO0O 

;o:oo0o 

< • 

"̂-

:Tsite 

Leftover;; 

•: 0:2674 
- 0:0000 

; • • 

.. . . „ . . j 

0;2674 

CsiteM 

'0:0000 
;0-02e7 

; 2^7567 
f;' i:7894 
; ;o:ooo0; 

e site 

Leftoyer 

0.0000 
; 0:0000 

0.0000 
0:0000 
0.0000; 

0.0000 

B site 

:. .. 

: 1.6827 
0:1199 

Bsite 

Le'ftbver 

" • ' . ; 

OiOOOO 
0:0000 

• : „ 

0 

. Asi te 

,; 0.0000 
O;0806 

Asite ; 

Leftover 
• • • 

i 

:'• 

' 

. 0:0000 
1 0:0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actinolite 
norie . .. 
CalcicAmphibole 

041191-116-791 

Total 8 
%Fill 100 

Satisfied Conditibns 
1.80 {Ca;Na)@B>=i arid Na@B < 0.5 
0:12 Ca@B>= 1 ;5 and {NaiK)@A < 0:5 
i:6a:{Mg/(Mg+Fe2))>=0:5 
0.08 Si> 7:5 
0.61 {Mg/(Mg+Fe2))< 0.9 
8:00 

4.8402 
96.8041 

1.8026 
90.1281 

0.0806 : 0.0000 

Mineral Analvsis Program (Version 5.0^ 



L_J C : c 

Rie 

NEG#5576;SAMPLE# 041210-01 
ACTINOLITE 

[20 0] .. 
^^^ iMf^mcuu ' ̂  

Ecft Tools -Area Fourier.'CIP ELD PhlDO Statishcs Calculate Options Window Help 

UJSJxj 

.EDEB 

d ] -U 

^ ^ p Lattice 

Refls h k 

<~2fci7; fT" 
^ ^ F T l fn^ F?. Unbend 

Refrie I F Aulo F Ceri:" 

a=ie.32e« 
b= S.126a 
r=68.9e4 

NR= . . -

r-Dlsplay^-

PMap 

17 Shape 

|7 ZoomK 

n ZoomY 

U |0.1103.VA±(O;5^'X 

V J0.2232'.1/'Ai|02'S: 

U'V'|11910 • ± | a ? ' * 

4 matches (1 phases) 

, 1 Find- . .Save... 

U , J01109 l/At-ISO Z 

V .-}02p?1/A±(Fo; X 

u-vji'iaiof-- ± I2F • 

1'2'pOOOo'i* ± fJo"' • 

Clear list Dose 

C 

' 8 - 2 6 ,6 - 2 -1 C 2 6 63 6.572 6.666 6.666 U} 
i F i l e : tTiNlnagesNNlkon Can^p^lcssED patternsNTIFF Inages bv 

s 'Ul , ' Ul . 'CZone a«es] U"Uerr Uerr -Uerr 

n o t i n o l i t e • 
e - 2 6 
6 - 2 6 

; -Lat t ice=Honocl in lc . B a s e - c e n t e r e d tC) 
2 ' ' - l C -2 «-e 6] 6.572 6.660 0.666 
2 1 [* 2 6 0 : 6.572 6.666 6.666 

-2 1 C -2 6 6] 8,572 e.0e0_e_._e88 

;@ 1(670,471) Y=242 

rg |s tart | | . | ^ 0 O i M SUKi lCRISP- .iglHomeZ...! fflttai^ | g j W j'^frmAn... |"@5578..-.' | , \ ^ ( i \ i ; Q m 2̂ 54 PM 



•• 
INTE-% : 
LABEL = 041210-01 15436 
27-NOV-72 08:41:17 

130.580 LIVE SECONDS 

ELEM 
rMGK 
SIK .. 
CAK 

pTiK 
CRK 

^MNK 
FEK 

CPS 
4.235 

20..:8.15 
6.517 
0.100 
0.176 
0.322 
1.851 

TOTAL 

WT % WT % 
ELEM OXIDE 
10.724 17.781 
2 9.64,4. 63.420 
8.849 12.382 
0.191 0.318 
0.333 0.486 
0.630 0.814 
3.357 4.799 

100.000 

nUSED P E I F : USER 

• 

] 

N O V — 0 - 4 0 e = - 4 1 = - 4 e 

E:= secps 
S U R E I R 
TIME: = 
R R S T = 

Q t J f = » N T 
i 3 0 L - S E : C 

J 

~ ] 

J SiK « 

J 

I JtiiiM iMiirfii 

CK 

BlKo<' K~K 

CaKo< MnKo< 

« 

1 ^ 

2.00 
0 C M T 

J^ ifn VT 
4.00 6.00 

0 . 00KE:V 

8.00 
10eV/'ch R E O R X 



C Z J [ J L::J UU CZJ uz cu 
SI02 

AI2G3 
Ti02 

Gr20.3 
Fe(total)0 

MgO 
MhO 
GaO 
Na20 
K20 

Total 

WtPercent; 
63;42;;d 

0 - ; 
oai 8" :;/ 
;0.486:::;;;;. 

• 4 :799: : ; 
: i7 :78 i : , ; . 
;o;8i4'r;v 
12:382 ; 
; : : 0 ; ^ • • . ; ; : 

0 : 
; . : : ' 

100 

Si+4: : :: 
A ! + 3 ; • ' • ; , , ;• 

Ti '^md':-
'Cr+ZydZ 
•Fe+3:r;3.'^: 
Mg+2-:; 
.Fe-i-2^:..:..: 
Mn+2;: dy 
Ga+2: 
Na+ 
K+ 

. • ' • • ' ' • ' ' . 

ibns 
•::8:0OOO 
^:;o^oooo 
:::;O:D815 

;.;:o:o773 
::. o:o296 
: ; 3:6351-

;;o:5852 
;;::o:i478 
; i:8405 

; o:oooo 
;::o:OC!00 

Excess 

Jsiter 
;s8:0ooo 
^;0:0000 
;:.0,00(D0. 

. ' • • 

.!.-

; Tslte 

<;Leftove i'r 

:; jO.OOOO 
Oi0815 

' - • • " . • • • 

.:-. 

o:o8i5 

G site 

0.0773 
, 0:G296 

3.6351: 
: 0.5852 

0V1478 

G site 

Leftoyer 
• -

0.0000 
; .0-0000 

0:0000 
0:0000 
0:0000 

.1 - i . - . 

0.0000 

B;site 

• - • 

. • • " 

>' 

. • • • 

1.8405 
0:0000 

B:site 

Leftover , 

: 0:0000 
:o:oooo 

0 

A site 

0:0000 
0.0000 

Asite ; 

Leftover 

; 
f 

1 

; : oooooo 
• 10:0000 

0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Tbtal 8 
%Fill 100 

actinolite 
none 
Calcic Amphibole 

041210-01-15436 

Satisfied:donditions 
1.84 ;(eaiNa)@B >= 1 arid Na@B <Q;5 
0:00 Ca@B>= 1.5 and (Na,K)@A < 0.5 
1.84;(Mg/{lVlg+Fe2))>=0.5 
0.00 Si >7:5 ; 
0.86 (Mg/(Mg+Fe2))< 0.9 
8.00 

4.5566 
91.133 

1.8405 
92.0266 

O.oood 0.0000 

Mineral Analvsis Program (Version 5.0) 



uu 

NEG#5578; SAMPLE# 041210-01 
AGTINOLITE 

[3-12] 

FJe Edit. Tods Area Fourier CP ELD PhlDO Statbhcs Calculate Options viflndow 
my^ 

¥;5S7ia^^iiii 

BHl 

• , ; : - . / 

UJ J 

a=, 5.4435 
b= S.E46a 
y=112ill4 
MR= -

^i\C.W-
r2[ri u 
r 3 f l l [ T " |7 Unbend 

O'efinelr Auto'F,! Cent 

-Display 

FMap , 

17 Shape 

I7 2oonnK 

r Zoomi: 

J , Phase Idehtificati6ri:fi'pr)¥a^paciniM^il) 
p-Lalt 

U 

V 

uy 

ice 1 - - - -

|ai983 1/A 

|0.2058 I/A 

|67 88G* : 

±\Ea % 

t | 2 0 - 5 j 

b ) 0 2 ' * 

J7 Marks 

Lattice 2-f-rr7 
MZ& '.=M. 

28 matches (7 phases) 

Find I Save... 1 

,U )0.ia33 1/A±|20,.SJ 

V „ ]0 2058 1/A_ifF^ X 

U'y|G7S86 • ± | 1 T ' -

T ^ 190 000 • f - E o " : * ; 

-Clear ist' Close 

h». Reai^ '^|(1045.a)8)Y=218 ' • , 

'-aastaft[|| ^ S O M B' l l lO jCRISP- |glHome2...|'giH6me | ,Ei Jobs •• j EJfrmAn... j gjoocum...! \ ^ i i i i ^ 0 2:29 PM 

2 -3 6 1 1 1 [ - 3 2 n 6.286 6.881 6.662 

; F i l e , :tT:,>Ina9esNmkon Can PlossED pat tems-vTIFF Inages — 

; U l ^ Ul ^ CZone axes] U ^ e r r j U e r r Uerr 

T r e n o l l t e " ' • ' ' : Latt toe=noriocl lnlc , Base-centered (C) 
l - - 3 " . 6 1 -1 -1 C -3 - 1 - 2 3 0.189 6.662 8.e01 ' — 

"l' 3 8 1 1 -1 [ ,3.,-r 23 8.189 8.662 6.881 

Rot Ino l l t e 
1 - 3 6 

: La t t l ce= l1onoo l ln to >-, Base-centered CC) 
-1 - 1 C -3 - 1 -21 8.187 6.882 6.683 * 

1 • 3 0 1 1 - r : s - 1 23 e. 107 e.eez o.osi. 

R l o h t e r i t e . : Lat t loe=r tonocUnio, ' ,5 'Base-oentered (C) 
1 - 3 8 l';.-l - l " C . - 3 - 1 -23 8.e66--8.862 8 . 8 8 8 -
1 •3 i~6 '» 1 > 1 - 1 [- . 3 - 1 - 23 8 .666.8 .862 8.888 



n ' • 

n INTE-% : 
J LABEL = 0 4 1 2 1 0 - 0 1 1 5 4 3 8 

27-NOV-72 0 9 : 3 9 : 5 0 
^ 6 3 . 3 1 1 LIVE SECONDS 

U WT % WT % 
ELEM CPS ELEM OXIDE 

n MGK 1 7 . 9 5 9 1 0 . 1 1 4 1 6 . 7 7 0 
J^-ALK • • • l v548 0.-524:^ .. 0 . 9 8 9. 

SIK 8 7 . 2 6 8 2 7 . 6 4 2 5 9 . 1 3 5 
n K K 0 . 3 6 3 0 . 1 9 1 0 . 2 3 0 

CAK 2 7 . 5 9 4 8 . 3 3 3 1 1 . 6 6 0 
TIK 0 . 1 9 0 0 . 0 8 1 0 . 1 3 5 
FEK 1 9 . 3 1 7 7 . 7 5 0 1 1 . 0 8 0 

J TOTAL 1 0 0 . 0 0 0 

~] USED P E I F : USER 

2 6 —NOV —0-4 09= -40: 2 1 SUFFER 
nRFlTR= 2 0 CRS TIMEI^ 

LIRS= 5Q9>^ see RRST = 
R = 0 - 4 1 2 1 0 — 0 1 1 5 - 4 3 B 

'SiKo< 

J --

D 

„ „ • „ , 1 

Q U R N T 
. ' ^ ; 3 : L _ S E C 

2 0 ^ L _ S E C 

• 

rs^^« 
~j Mgk«; 1 

•1 Jl X TeKix 
n hMM f CrK« i\ 

" i 

— 

lK<x ' ^ r ' ^ i ' ^^^ nnK« 

3 

•ii 

: • • 

i t . . i jAi . . ^ „ J L . 
B;:00 i4V00 6 .00 &:̂ 00 

0 C : N T 0 . 0 0 K E : V 10eV/ch R E D R X 



1 ' J \ 1 U 

s m 
AI2G3i 
Ti02 

Gr203 
Fe{total)q 

Mgp 
Mna 
CaO 

:Na20 
K20 

z 1—1 
WtPercerit 

59:135:"; 
.0=989 ;;;; 
0.135 ;: 

. -Q ':Z 
11^08- -
1:6177? "̂  

• ;• y-Qy r •;:-

l ; lv66'v; 
; . o " , . ^ ; . •;;;' 

0.23;; :; 

Total 99.999 

1 1 r 

Si+4 
Al+3- :; 
T i + 4 ; . . • • • • : . : 

Cr+3? : •;::•:.,; 

Fe+S;-: U 
m*2' 
Fef+2l- ; 
Mn+2 : : 
Ca+2 
Na+ ; : ; 
K+^ : •..:.-

] i 1 1 1 L__ 
ibris 
8:0000 

; ; 0:1715 
; 0:0283 
; .0;0000 
; ; O M i & 

3i467/i; 
;/1.2520 
: 0.0000 
; 17385 
:;Q:0000 

o;0525 
Excess 

T site 
'8:0000 
: ̂ 0,0000 
;4:Qooo 

; Tsite; 

Leftpyer 

:0mi5 
0:0283 

.-

iO.1^99 

1 1 

Csite ; 

'0:0000 
; ;0.0416; 

3.4671 
;i:.2520 

• o.'oooo. 

;..', . 
iCslte 

Total 8 4.9605 
Prefix none %Fill 100 99.211 
Name actinolite 

Modifier none 
Group CalcicAmphibole 

Sample* 041210-01-15438 

Values Satisfied Cohditions 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

1.74 (Ca;Na)@6:>= l a n d Na@B< 0:5 
0.00 e:a@B>=^l:5 and (NaiK)@A< 0.5 
i .74 (Mg/(Mg^Fe2))i?= 0^5 
0.05Si>^^5 
0.73 (Mg/(Mg+Fe2))< 0.9 
8.00 

CZD 
Leftover 

0.0000 
0:0000 
OLOOOO 

OiQOOO 

; O.opoo 

. . , ., 
0:0000 

CZD . [ 
B sitie 

,̂. 

' 1.7385 
0:0000 

; , . • ' • • • . : . . : . • ' ; 

:B site 

Z Z c z 
Leftover 

0=0000 
0:0000 

0 

J z z 
Asi te 

0.0000 
0:0525 

: Asite: ' 

1.7385 0.0525 
86.9272 

1 1 
Leftover 

. I 

'' 

J 

1;; otiooo 
/o.oooo 

0 

0.0000 

Mineral Analysis Program (Version 5.0) 



J uu uu u u CZZ CZD uu c u 

NEG#5580;>SAMPLE# 041210-03 
ACTINOLITE 

Fie EcJit Tools Area Fourier CIP ELD PhlOO Statistics Calculate Options Window Help 
Jejxi 

JSl'JSl 

Ne9#5580; Sample#041210-03 

•J 

Refls h k 

r 2fr" • f r 
r 3 f r . f r 17 Ur*end 

•Befine Ir-AutoF Cent. 

b= B.245a 
I":! 12.884 

ig Phase Identinwtibnjfrpm^^lsiitaaijp 

rLatt 

U 

V 

U'V 

ce l-r 

| Q 1 9 4 4 1/A 

0.2057 1/A 

|67.91G ' -t f o T * -

6 m,^che$ (3 phases) 

Fmd I Save.. 

-Latt 

U 

V 

U'V 

ce2f--

f01344 

jo 2057 

JG7 3i6 

fsfiooo 

1/A + f2 0 X 

1/A±fjri. X ' 

.• ± J-O \ ' 

• . ± f 2 0 . ' . 

Qear (st qose f 

1 3 .e .1 1 -1 c 3-1 2] e.s36 e.eezle.eae 

:-Flle~ i"T:Mna9essMikon-Can Pios\ED patternssTIFF Inages 

Ul ' • Ul - [Zone aKes] U'-Uerr Uerr Uerr 

Ferror lct i ter 
1 r3 8 ' 1 
l ' 3. 8 1 

I Latt IcertlonocL tn ic , Base-centered (C) 
•1 -1 : -3 -1 -21 8.054 8:888 8.881 
1 -1 I 3 - 1 23. e.es4 e.eee e.eei 

Act ind t t t e i Latt ice=t1onoct in ic , Base-centered (C) 
1 -3 8 I -1 -1 C -3 -1 -21 e.078 8.682 0.Be3 

1 2-:..0;078 o:mz-0.ms 

@p7,1156]Y. 

! ^ S t a r t 

Richter i te - ' " ' ; Lattice=nonoclini'c , Base-centered tC) 
1 -3 e|* 1 -1 - I 'C -3 - l " - 2 : ' 8 .836 B.082.8:808 

> 1 3- ef. 1 1 -1 [ ' 3 -1 ..2] e.e36 B . 0 8 2 " 8 ; 8 B 8 

IHom.... HHome ;^-Jobs HJfrmA... Q5579 . . . gJAdo... L l ^«3 [ l . -E3# ' 4:14PM 



I — ] 

r'iNTE-% : 
ABEL = 0 4 1 2 1 0 - 0 3 1 5 4 4 0 

i 7 - N 0 V - 7 2 1 1 : 1 3 : 1 0 
7 5 . 2 1 3 LIVE SECONDS 

LLEM 

~IGK 
ILK 
SIK 

pAK 
INK 

4'EK 

""•OTAL 

JSED I 

— 

j S -

WT % WT % 
CPS ELEM OXIDE 

1 1 . 7 2 7 7 . 0 5 4 1 1 . 6 9 6 
. 3 . 2 4 4 . 1 . 1 7 2 . . 2...21:5 
7 4 . 2 2 9 2 5 . 1 1 3 5 3 . 7 2 5 
2 9 . 2 3 7 9 . 4 3 1 1 3 . 1 9 5 

0 . 4 7 9 0 . 2 2 3 0 . 2 8 8 
3 0 . 8 1 9 1 3 . 2 0 6 1 8 . 8 8 1 

1 0 0 . 0 0 0 

P E I F : USER 

MOV —0-4 1 1 = 1 . 3 = 3 5 SUPER QURNT 
JRTE:= SCRS TIME^ "FpLSEC 
S = 

1 

p 
-

r 

~ 

^-

. 

J 

1^ 
— 

-

±.•2.-2.1.^ ± ^ ^ 1 . R R 3 T == 2; 0 0 L S E C 
0-4 1 2 1 0 — 0 3 15-4-40 

. .y :̂. d''. 

rf Vt-^" ' 

% d • 

- i ;•'• 

1 SiK« 'd 

- • . ' • • H •. c - ^ \ f - : . • ' - • • - 1 ^ 8 •• . . . K L . 
. - ;« • ^.,alK^A ^ J ^ H ' • • WL' ' 

MgKoi 1 CrKoc :. | F e K « j ^ J | ; J ; 

jj: 1̂ ^̂  K Ko< 1 t k« MnKoc ? i f t A 

2;0a -'4^.00 6.00'=; 8,00 • " 
0CMT 0 . 0 0 K E V 10eV/ch R EDRX 



i l i l 

Si02 
AI203 
TI02 

Cr203 
Fe(tot?l)0 

Mgp 
MnO 
CaO 
Na20 
K20 

Total 

) 1. 1 

WtPercieTit 
V53;725.; • 

2.215;;'• 
• . : ! o ; : ; - ; . : . ^ 

'•j'Pdd.-^-'! 
18:881;=;^ 

; l;it696V:;;. 
0:288-"v? 

. ;13::195;Z 
; - o - - : ; • ; ; 

•D'^ :d:: 

100 

1 I I 1 [ J L 

Si+4^d 

m+zd.Z'-
Ti+4';;';:;...; 

• C r + 3 ; ; - ' • ' - • • : 

Fe+3;;; yy 
Mg+2 • : 
Fe+2:;:--::•: 
Mn+2: •;; 
Ca+2; • 
Na+ • ; 
K*̂  

=|pns 
7:7703 

; 0i;3775 
;;-^o;ooo,o 
. ;;0.'0000 
• ;t0.O2O5 
:;;^:5219 
;V2^606 

0.0353 
2.0445 

; ;;OiOOOO 
:;io:oooQ 
Excess 

T^ i te 
<7:7703 

:fl-2297. 
••OiOOOO 

; 

; Tsite, 

..1 1 

: Leftibyer : 
, . - • — • • - ; - , • . : . 

0.1478 
QQOOP 

Mi478 

Z Z 
Csite ; 

l v ' - • 

..'O.oooo; 
1;Q:0205 

; 2.5219 
; 2.2606 

0;0353 

::'':C;site--.' 

LZZ 
rLieftoyer 

O;O00O 
0.0000 

. OIOOOO 

• p.oooo; 
0:0000 

o;oooo 

1 1 

B:slte^ 

2:0000 
0:0000 

;Vj 

: Bsite . 

ZZ CI 
Leftover 

i0:0445 
0.0000 

0:0445245 

J UJ 
Asite; : 

., 
0:0000 
0:0000 

A-site : 

( 1 

Leftpver 

? 

i 

: 0:0000 
" i 0:0000 

: •• r • 0 

CZD 3 ZZD 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%Fill 

8 
100 

4.9861 
99.7227 

2.0000 
100 

0:0000 0.0000 

Sample # 041210-03-15440 

Values Satisfied^Gohditions 
(Ca,Na)@B 2:po;:(Ca-Na^i^B i>= l'^^^ 

Na@B 0.00 6a@&>= 1:5 arid (NaiR)i^A< 
Ca@B 2.00 (Mg/{Mg+Fe2)y>= 0.5 

(Na,K)@A 0:00 Si;> 7:5 
Mg/{Mg+Fe2) 0.53 (Mg/(M0+Fe2))< 0.9 

Si 7.77 

IVlineral Analvsis Program (Version 5.0) 



J L Z Z Z Z CZJ CIZ c cu CZZ c Z Z 

NEG#5587; SAMPLE# 041210-07 
WINCHITE 

[2 00] 

File Edit' Tools Area Fourier CIP E1.D PhlOO Statistics Calculate Options Window Help 
Iff X 

J 

Refls h - k-

r 2[oTj ^[T" 

^"^fZ fT ' -F Unbend 
fiefine I r Auto recent. 

-Dtsplay-

r M a p 

R Shape 

R ZooiT*̂  

r-2oanY 

'M'2^ 

17 Marts 

Rt'lndex 
^ Phase Jdentin(:atiDhfK6ny;d^paciii||@3 
-LaU 

U 

V 

U'V 

icel-

|0.1107 1/A± 

)0 2218,'1/A± 

|60 339.;' ± 

|08 

|0.6 

% 

X 

• 

4 matcites (1 phases) 

-Lat 

V 
1 

U'V 

ice 2-p 

|0nO7 1/A 

|92218 1/A 

jso 939 • 

|90QD0 • 

±)2 0 X 

±J20 X 

ti2.0 * 

tpJ'* 

D» 

u 
s i t ^ 
mate 

• t l l , - • ; Z Z l Z . ; : - -
' f® 1(771:122gY=228 . _ . ;^=._, - _ [Pea^Z " \ .Z. • ' ' " . Z 7 

tggaartH'J W i ' ' 0 O M Q Ijllfi^CR..-; |llHo...| EiHoi^e|'|llJobs.| |iifrm.„f gjSS,,. | BAd., [ ;®f<f |^g^ _.4:44PM, 



INTE-% : 
LABEL = 041210-07 15443 
28-NOV-72 00:29:33 

3 0 . 3 5 1 LIVE SECONDS 

ELEM 
NAK 
-MGK 
ALK 
SIK 
K K 
CAK 
TIK 
FEK 

TOTAL 

USED 

CPS 
1.977 

.10... 9.0.6 
5.634 
94.460 
1.186 

14.629 
0.329 

50.278 

PEIF: USER 

WT % 
ELEM 
2.016 
.5..250 
1.629 

25.577 
0.534 
3.777 
0.120 

17.243 

WT % 
OXIDE 
2.717 
8.7.0:6 
3.079 

54.719 
0.643 
5.284 
0.200 

24.652 

100.000 

e T — N O V — 0 - 4 0 0 
R R T E: = ^ ^ ^ ^ ^ C R 
R B = 3 ^ Q ^ 
R = 0 - 4 1 2 ± 0 — 0 7=-

3 0 : 0 1 

3mm 
l S < 4 - 4 

S U R E : R Q U R N T 
T ZE M Ei = 3 0 L_ S E : C 
R R S T = 3 1 ^ 0 L S E I C 

j|-SiK«-

n 

D 

tFimKod 
K M : ^ 

iFeK c<_ 

CaKb< 
TiK. « 

2 - 0 0 
0 C M T 

4 ; 00^ 

CrKoc 
"~~~MnK<x 

'! •iWhlMiiritrtr''^^^' 
6 : 0 0 

0 . 0 0 K E : V / 
8 ; 0 0 

10eV/ch R 

•tsaH 

OBk i i i ^ 

E D R X 



Z 1 J u 

Si02 
AI203 
Ti02 

er2Q3 
Fe(total)0. 
/MgO 
MnO; 
Ca© 
Na20 
K20 

Total 

1 ( 1 
vyt Percent; 
' 54:7:1:9 ^ i 

3;079: Z 
. 10:2 \ , . v.. 

. ..-O-' I 
:; .'24:652;;..;J 
: •^?8:706:-:Z 

y :OZ.dr 
5:284 '; 
2,717':; y 
0:643 :.: 

• • . - • " 

100 

1—I rzi z 

s»*4i : 
Al+3 
Ti+4 ; 
•Cr+3>;..' I ; , 
Fe*+3;Z: "• 
Mg+2 -: : 
Fe+2;v;:;^ 
Mri+2 ; 
Ca+2 
Na+; ; 
.K+'I-: 

: . . • 

ioris , 
:.>7.8199 

' -0:518& 
;;;:^o:02t5 
• •O.OOOQ 

1.2724 
^ ;;;i:8548 
;-,1:5319 
• :O:QOOO 
.10:8090 

0:752$ 
0:1172 

Excess 

1 (....1 1 .: 

T site 
;;7:8i99 
:"o:̂ 8o;i 
;O.000O 

'' 

J . • 

T site 

Leftover; 

•• " ' Z I • 

0>3385 
0:0245 

. • : - : - - - . -

0:3600 

1 1 

Cs i t ^ 

• , " • 

: o:oooo 
;?l.2724 
1:8548 

•1:5128; 
G:OOOO 

' • • , 

; e site; 

.CZD 
-Leftover 

:0:0000 
; ;o:00oo 

lOipoPo; 
:io:oi9i 
0.0000 

0:0191 

1—1 r 
Bsite 

; 0.8090 
0.7528 

: Bslte: 

• 1 1 

Leftover 

0.0000 
o:oftoo 

0 

D U U 
Asjte 

. 0:0000 
0;1172 

A site 

L 1 

Leftover 

• < 

t 

: « • 

1 

;* 
; :p:o;ooo 
; ::o:o.oQo 

0 

Z Z ) 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Na,k)@A 

Mg/(Mg+Fe2) 
Si 

Total 8 
Ferri %Fill 100 
winchite 
none 
Sodic-Calcic Amphibole 

041210-07-15443 

Satisfied Cohditions 
1.56 (Ga,Ma)@B >= 1 aridO.5 <= Na@B < 1.5 
0.75 {NasK)@A < 0:5 
0.12 (Mg/(Mg+Fe2))>= 0.5 
0:55 Si > 7.5 
7.82 

5.0000 
100 

1.5618 
78.0883 

0.1172 0.0000 

Mineral Analysis Program (Version 5.0) 



L__J L ) J L J L I L Z Z ZZD C CZZ Z 

NEG#5602;SAMPLE# 041210-10 
AGTINOLITE 

. = l s l x ^ 
Edit Toob Area Fourier OP ELD FtilOO Stabstas Calculate C^ons Window Help 

V ? 'v/- z^y.p dd *•' \- '• ;• I *:' I-
Refit h k • 

rz\r F" 
r j f T [ T " p? Unberri 

Belineir AutoriCent 

i Ptiase Idehtincation-rrdmdrspacindVSfiQ^ 
- Lattice 1 — 

U |o-|910 

V |0«44 

U'V|74 518 

1/A 

1/A 

E matchet (2 phate$) , ^ 

Fnd I Save.. 

-Latbce 2 f -

U |01910 VA±)20 2 

U'Vl?t513,' ifJcT--

l-̂ 'IWOCIQ • ± F o ' 

dear fet [ Ctoie 

•2-ie 1 [-11 -2 21 8.181 e.eei e.ee2 "Z3 
I F i l e I T|sInag*«NNlkDn C«n PLO«SEO patt'ttrnft^TIFF In«9es Iw 

Ul - Ul , [Zoo< tMt%2 WVtr r U<rr Uerr 

t Lattice=l1onocltnic .^Base-centered (C) 

EKSSIIEKS9HHHMi 
3 5 -i I -s 3j ei 8.189 e.eea e.eez 

JtnthDnptontt t LattlGe=Orthor^onbLc . Slnple (P) 
~ -1 -1 . 2 le -1 C-11 ,2 -2] 8.181 e.eei 8.ee2 

- 1 1 2 le 1 c 11 -2 -2] e.iei e.eei e.ee2 
e 1 -1 2-ie -1 c 11 2 21 e.181 e.eei e.eez 
e 1 1 2-ie 1 t-11 -2- 23 e.181 e.eei e.eez 

jReacV . „',. * 

Bstaftll j ^ 0 O M O 11 11356... I B H O . . . I EJHomel EJJobs | ^ f rm.. . | aAd . . . | | a iCR, - ' W < J l ' - ' 3 # 2:10 PM 



r rNTE-% 
LABEL 
2 8 - N O V 

i—1 

— 

2 0 . 

ELEM 
n^GK 
L ^ L K ••. 

SIK 
pCAK 

:rEK 

TOTAL 

. . 

\ 
= 0 4 1 2 1 0 - 1 0 1 5 4 5 4 
^-72 2 2 : 2 3 : 4 8 
34 9 LIVE SECONDS 

WT % WT % 
CPS ELEM OXIDE 

7 2 . 9 2 7 9 . 1 2 0 1 5 . 1 2 2 
. - 1 6 . 8 0 7 . - 1.2.63 2.38-6 
3 8 1 . 5 4 1 2 6 . 8 3 5 5 7 . 4 1 1 
1 4 2 . 5 1 3 9 . 5 5 7 1 3 . 3 7 2 

9 1 . 9 4 5 8 . 1 9 1 1 1 . 7 1 1 

1 0 0 . 0 0 0 

JSED P E I F : USER 

I T — MOV —0-4 22=2-4=1.3 SUPER 
L^RTE:= 3 3 S C R S Ti:ME = 

n 
U 

Q-PS-^ STS F*RST = 
0-41210—1.0 l_5-45-4 

n 
LJ 

1 

• 1 

\ 

jf— | _ _ 
u • 

1 
Mril ; ' -

SiKo< 

QURNT 
2 0I_SEC 

2 00I_SEC 

i 
Y^K^ i 

1: -i .. -̂  .-. \ 
n g K w H ill trr\(x -

NaKo<|̂  H CrKo< ^ 
J | ^ i ; K « . K:g(>< 1 iK<x MnK<x 

•• ' ' " I : -2 t00^ '^ ' " • •"• ' ' - " y 4 - ' ^ ^ m - ' . " " '•••••'•••• •6 : i 00 ' • 

'' '''Ri -'' ' 

'^:BH';'L' 

8:00 '" 
I C M T 0 . 0 0 K ^ V 10eV/ 'ch R E D R X 



ZZJ. Z Z ZZ3 Z Z C Z 

Si02 
AI203 
t i 0 2 
Cr2Q3 

Fe(total)0 
MgO 
MhO 
CaP 
Na20 
K20 

Total 

Wt Percent 
; 5 7 . 4 i f ; ; 

2.386. : 

•.;o;.. d 
• 0 - " d. 

i ! i .7 i : i : / 
15.;l22; f 

ôi„.:= -̂';̂  
13.3721-

•^O^.-"- y 

0 ; ; 
.,., 

100.002 

Si+4 
Ai+3 
Ti+4 
Cr*3 
Fe+3' I 
Mg+2'; 

Fe+2 
Mrvf2 ; 
Ca+2; 
Na+, 
K+ 

ions,,:; 
:7.9672 

; 0:3902 

..io;ooo0 
iÔ OOOO 

: 0:0122 
3:i286 

: :i-=3454 
;,: 0=0)000 

: i :988i 
; OOOOO 

;;;: 0:0000 
Excess 

Tsite 
7.9672 

:"0/0328 

?0:oooo 
. • • • • . • ; " 

,. 

T sitd 

Lef tover ; 

0.3574 
:0:Q000 

. • : 

1 

0.3574 

fC^site 
' • • . 

; •o;oooQ 
:'0.0122 
3:1286 

11:3454 

0.0000 

; C sitie 

Leftpyer 

0:0000 

•;O:OO00 
o:X)00O 
O.QOOO 
0.0000 

0:0000 

Bsite 

i:9881 

0.0000 

Bsite 

Leftover 

0,0000 
0:0000 

0 

A s i t e 

0:0000 
0.0000 

A site 

Leftover 

• 

^ 
•h 

0:0000 
10:0000 

0 

Prefix 
Name 

Modif ier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%FiII 100 

actinoli te 
none 
Calcic Amphibo le 

041210-10-15454 

Satisf ied Condi t ions 
1.99 {Ca,Na)@B > - 1 and.Na@B < 0.5 
0:00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.99 (Mg/(Mg+Fe2))>= 0:5 
0.00 Si > 7 5 
0.70 (Mg/{Mg+Fe2))< 0.9 

7.97 

4.8435 
96.871 

1.9881 
99.4026 

0.0000 0.0000 
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Prefix 
Name 

Modifier 
:Group 

Sampled 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actinolite 
none 
CalcicAmphibole 

041210-13-828 

Total 8 
VoFill 100 

Satisfied Conditibns 
1.55 (eaiNa)@B:>= l a n d Na@B< 0.5 
0;0b Ca@B >= 1.5 and (NaiK)@A < 0.5 
1.55 {Mg/(Mg+Fei2))>= 0:5 
0.05Si>7i5 
6.85; (Mg/{Mg+Fe2)j< 0.9 
7.66; 

5.0000 
100 

1.5466 
77.3283 

0.0543 0:0000 
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Prefix 
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Modifier 
Group 

Tbtal 8 
none %F|II 100 
probable actinolite Ca values below optimal levels 
none 
Calcic Amphibplis 

4.9849 
99:6^74 

1.8658 
93:2907 
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Sample # 041210-15-802 

Values Satisfied Conditibns 
{Ca,Naj@B 1:87 (Ca:Na)^B >= 1 andJNa@B < 0:5 

Na@B 0.40 1 < Ca@B:< 1:5 and (NaiK)@A <: 0.5 
Ca@B 1.47 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0,14S^i>7;5 
Mg/(Mg+Fe2) 0.56 (Mg/{Mg+Fe2))< 0,9 

Si 7.83 

MineralAnalvsis Program (Version 5.0) 
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Sample* 041210-27-15474 
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Name 

Modifier 
Group 
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Vaiues 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinolite 
none 
CalcicAmphibole 

041210-28-15475 

Satisfied Conditions 
1.82 (Ga,Na)@B >= 1 and Na@B < 0.5 
0.00 ea@B>= 1.5 and (Na;K)@A < 0.5 
1.82 (Mgy(Mg+Fe2))>= 0:5 
0.07Si>^7^5 
0.56:(Mg7(Mg+Fe2))< 0.9 
7.92 
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99.3429 
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Wt Percent 
60,546 ::̂  

; ;o:439/., 
• . ; ^0^ -.. y. 
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Prefix none 
Total 8 
%Fill 100 

Name actinolite 
Modifier none 
Group CalcicAmphibole 

Sampled 041210-32-15491 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

{Na,K)@A 
Mg/(Mg+Fe2) 

Si 

Satisfied-Coiiditiohs 
1.78 :(Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 CaigB >=: 1.5 and (Na,K)(gA < 0.5 
1.78 {Mg/(Mg+Fe2))>= 0.5 
0.17 Si > 7:5 
0.87 (Mg/(Mg+Fe2))< 0.9 
8.00 
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Modif ier 
Group 

Sample # 

Values 
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Si 

none 
Total 8 
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none 
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2.00 (ea:Na>@B i>= 1 arid Na@B <0w5 
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2.00 {Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7:5 
0.75 (Mg/{Mg+Fe2))< 0.9 
8.06 
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2.0000 
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0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 
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